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D-MD -5013263-0-0 



1910951-00 

< O 4 A •* -. t AA 

inn io-uv 
1911469-00 
1911579-00 
1912816-00 
1912825-00 

1912846-00 
1912854-00 
1913777-00 
1914214-00 
23217F1-00 
23690A9-00 
5013263-00 
9006732-00 
9007112-00 
9008337-06 
9009000-00 
9009157-00 
9009185-00 
9105740-55 



9602 ONE SHOT-DUAL 
DEC 8837 RECEIVER, BUS»H£X»UNIBUS 
DEC 8640 RECEIVER, BUS, QUAD, UNIBUS,Q-BU 
8641 TRANSCEIVER , BUS , QUAD , UNIBUS 

LS32 OR GATE-QUAD 2IN, POSITIVE 

LS76 FF-JK DUAL W/PRESET S CLEAR 

I O O L \f nri r* A *** r- ni i * r. /•* -r * t 

Laoo A - ur\ OH I fUUHll j£±N 

LSI 55 DECODER* 2 OF 4 (DUAL) % DEMUX 
LS193 COUNTER ,SYNCHR,4BIT,UP/BN,BINA 
LS240 DRIVER, LINE, OCTAL, TRI-ST 
LS374 FF-D OCTAL EDGE TRIGGER 

Fl-01 

A9-04 

ETCH BOARD FOR M9312 

EYELET, ROLLED FLANGE, .121 

TERM QUICK IPOS ADAPTER 

HANDLE, FLIP CHIP, MAGENTA 

EYELET, ROLLED FLANGE, .121 

ADHESIVE, PERMABOND *101 

JUMPER, WIRE, INSULATED, BLACK 

WIRE(WRAP)30AWG UL1423 



OD X .219 LG 



OD X .156 LG 



1 
2 

2 
2 
1 
1 

1 
1 
1 

1 
2 

1 
1 
1 
2 

4 

1 
4 



E7 

E18,E19 

E8,E28 

E29,E30 

E23 

E6 

E15 

E22 

E24 

E13 

E11,E12 

E31 

E21 



TP1,TP2,TP3,TP4 



A/R 



BAND 



3 U7,U9,W10 



(91-00 A/R 



50 NOTE! I C SPARE LOCATIONS INCLUDE E36 
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SCOPE 

THIS DOCUMENT OUTLINES THE FOLLOWING! 

SECTION 1, JUMPER W1-W12 CONFIGURATION-— — .---- — — .-.-.—page 4l 

SECTION 2. ROM INSTALLATION CBOOT ROMS, AND DIAGNOSTIC ROMS)— PAGE 7* 

i 
SECTION 3. CONNECTING FAST-ON TABS TP1-TP4,— — — — — -PAGE 9| 

SECTION 4. ROM CROSS-REFERENCE TABLE— ————— — PAGL 11 

SECTION 5. ROM IDENTIFICATION TABLE— ————— —————PAGE 15 

SECTION 6, SI SWITCH SETTING FOR CPU DIAGNOSTIC ROM— —PAGE 17 

SECTION 7. SI SWITCH SETTING FOR PERIPHERAL BOOT ROMS— ——PAGE 21 

SECTION 8, SI SWITCH SETTING FOR COMMUNICATION BOOT ROMS— —-PAGE 35 
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USEAGE ; 



i 
THE M9312 IS CURRENTLY USED 4 WAYS j 

1. MUD MACHINE BEGINNING OF BUS TERMINATOR 1 l/04/24/34/34 fl ! 

2. U/70 BEGINNING OF BUS TERMINATOR \ 

3. il/60 BEGINNING OF BUS TERMINATOR 

4. OTHER UNIBUS POP ll'S BFGINNING OR END OF BUS TERMINATOR 
(IF A UNIBUS REPEATER IS USED IN THE SYSTEM, THE M9312 

MUST BE ON THE PROCESSOR SIDE OF THE REPEATER.) 



T// / 
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SECTION 1, 
JUMPER Wl-Ht2 CONFIGURATION 
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THE NORMAL JUMPER SETUP IS SHOWN BELOW 



USEAGE 

11/04/34/J4A (HUD MACHINE) M9312 IN 
SLOT AB2,3,4 OF PROCESSOR BACKPLANE 

11/70 WITH M9312 IN SLOT EF1 OF 
PROCESSOR BACKPLANE (SEE NOTES 1,2,3) J 



1 Wl 



W2 



OUT 



OUT 



pSSiSm ! BS«3i 



IN 



IN 



>!■ 



■I- 



11/60 WITH M9312 IN THE LAST AB SLOT OF t OUT I OUT 
THE LAST MEMORY BACKPLANE(5EE NOTE 2,3) I I 



OTHER UNIBUS CPU'S WITH M9312 IN 
PLACE OF M930 (OR EQUIVALENT) 



.1— < 

1 IN 

I 



,1— . 
I IN 

1 



11/24 (MUD MACHINE) M9312 IN 
SLOT AB 9 OF PROCESSOR BACKPLANE 



J— ... 

J IN | JN 

! i 

1 1 



W3 



1 W4 | H5 I W6 1 W7 
1 1 1 1 

OUT I OUT I OUT I OUT 1 IN 
1 i t 1 

— _ — __! — — — i I _—-- — — I __ fc — — 



IN 



I IM J IN I IN J IN 
lit! 



■J' 



-J- 



•!■ 



■!• 



OUT i OUT I OUT I OUT I IN 
lit! 



-1- 



IN 



I IN 

1 
■ 1— . 



I IN 

I 



■!• 



■!■ 



i OUT 1 IN 
I i 



• !■ 



■I« 



■!■ 



IN 



I IN 
1 

• 1— , 



I IN 

1 
,| 



1 OUT I IN 
1 1 
•I I 



W8 1 W9 I H10 t Wll i W12 



•!■ 



OUT I IN 
I 

eeasw J m e ** — — 

OUT t IN 

I 
— — t 



OUT I OUT 
i 

..... I ..... 



IN i IN 

1 
..... {.... 



OUT J IN 

1 
.....j.... 



■I- 



IN 1 OUT i OUT 
I 1 

IN J OUT 1 OUT 
I 1 



i , 



•I' 



OUT I IN 

t 
..... > .... 



1 IN 
I 
■ | 



IN 1 OUT I OUT 
t 1 



■!■ 



■!■ 



IN i OUT 1 OUT 

I 1 
.- — -I— —J 



NOTES I 



1 FOR BOOT ON POWER UP THE 11/70 REQUIRES THE FOLLOWING. 

1.1, 701(9329 BACKPLANE ECO 8 (WIRE LIST REV J OR LATER) 

1.2, ^8130 ECO"S 1,2 AND 3 CCS REV C OR LATER) 

M813W JUMPERS SET AS FOLLOWS! Wl-IN,W2-OUT, W3-IN,W4-0UT,W5-0UT, W6-OUT, W7-OUT, W8-IN, W9-0UT 

1.3, M8138 ECO 5 (CS REVS CI OR E OR LATER) 

1.4, M9312 ECO 1 (CS REV B OR LATER) 

2, TO BOOT ON POWER Up FROM THE Mil MEMORY THE CABLE SHOULD BE CONNECTED TO TABS 3 AND 4 ALSO THE SWITCH Sl-2 
HAS TO BE OFF 

3, IF A REMOTE INITILIZFR PANEL IS USED THE CABLES FROM THE PANEL TO THE M9312 CAN NOT HAVE ANY RESISTORS 
OR CAPS ON IT 



T-/ i I 
lit! 
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EXPLANATION OF JUMPER FUNCTIONS 



JUMPER I FUNCTION PERFORMED 

........ j 

ffi ; ruLLi u<* run duo d\jo n *^rc*N * i» / 

i - - - ••-••-— 

W2 i PULL UP FOP BUS BG7 H (WHEN Ih) 
I — — — 

W3 I PULL UP FOR BUS NPG H (WHE^ la) 

W4 I PULL UP FOP BUS BG5 H (WHEN IH) 
J — — 

W5 1 PULL UP FOR BUS BG4 H (WHEV IN) 
I - 

*6 1 BUF VECTOR L (IH FOR U/74) 
I- - —.-..«- ..... 

W7 I RESERVED (ALWAYS IN) 

! - - - - — — 

W8 I LO ROM ENABLE (WHEN OUT) 
........{.... 

W9,Witf t POWER UP BOOT TO 773024 (In FOR ALL CPU'S EXCEPT ll/6«) 

1 — - — — 

WU,vfl21 POWER UP BOOT TO 773224 (In FOP 11/60 ONLY) 



TW 
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ROM INSTALLATION 



THERE ARE 5 SOCKETED LOCATIONS ON THE M9312. THESE ARE E20,E32, E13, E34, A»D £35 CM9312 ETCH REV B AND C), 
THESE LOCATIONS EACH ACCEPT A ROM, ROMS USED WITH THE M9312 ARE SEPARATED INTO TWO 

1, DIAGNOSTIC ROM (CPU SPECIFIC) 



THIS ROM ALWAYS PLUGS INTO LOCATION "E20", 

t* to nwr.v oncoTnT.c td tw«itat.t. nr-iv C\V tkutqi? PPTo M9*1*»- 

THIS ROM CAN BE IDENTIFIED BY THE LAST 2 CHARACTERS OF THE PATTERN 
NUMBER THAT IS STAMPED ON THE THE ROM. THEY WILL ALWAYS 
SE "Fl". 



2, BOOTSTRAP ROMS 

THESE ROMS APE USED TO BOOT VARIOUS MEDIAS. 

FOR M9312 ETCH REV B AND C, THEY ARE PLUGGED IN TO LOCATIONS E32,E33,E34, AND E35. 

FROM THIS POINT ON IN THIS DOCUMENT E32,E33,E34» AND E35 WILL 

6E REFERRED TO AS ROM 4, ROM 2*ROM 3 AND ROM 1 RESPECTIVELY. 

IT IS NOT REQUIRED THAT A PARTICULAR DEVICE BOOT GO INTO A 

PARTICULAR SOCKET BUT THE ORDER IN WHICH THE BOOT ROM SOCKETS 

ARE FILLED IS EXTREMELY IMPORTANT, AND FOR CONFIGURATION CONSISTENCY ROMS WILL BE 

INSTALLED IN ALPHABETIC ORDER BY THIER FIRST TWO LETTER MNEMONIC, (SEE PAGE 12 AND 14) A TABLE IS PROVIDED BELOW 

WHICH OUTLINES THE ORDER IN WHICH THE ROMS SH0ULD5E INSERTED. 

NOTE THAT BOOT POMS CAN BE DISTINGUISHED FROM DIAGNOSTIC «OMS 

BY THE LAST 2 CHARACTERS OF THE PATTERN NUMBER PRINTED 

ON THE ROM. THE BOOT ROMS ALWAYS END WITH "A9", 



TABLE FOR POM INSTALLATION ORDER 



ORDER OFl 

I.NSTAL- $- — — --- — - — ---«. 

LATION 1 LOC. I (IC NUMBER) 

J ! • 

FIRST * t ROM 1 I (E35) 

t 1 — i 

SECOND J POM 2 J (E33) 

i i— - — - 

THIRD 1 ROM 3 i (E34) 

1 1 • 

FOURTH J POM 4 ! (£32) 



* OK 11/60, IF THERE IS ONLY ONE ROM, IT MUST BE INSTALLED IN ROM 2 SOCKET TO DO A POWER-UP BOOT. 



rw 
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SECTION 3 
FAST-ON TftB CONNECTION 
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FAST-ON 


1 


FUNCTION PERFORMED ! 


TP2 


i 
1 


BOOT INPUT | 
RETURN FOR BOOT INPUT J 


TPJ 


1 

* 


RETURN FOR ENABLE BOOT OK POWEr'up""""""""} 




1 


ENABLE BOOT ON POWPR iid : 












MADE 



WIRE CONNECTION 
FROM I x 



JMODUlE iFAST-ONSMOOULE IFA5T-0N1C0L0R1 
\ m "Hll m l mm l Pl * M93l2"|""TP4""i"BLK"| 
i.!!!!U.. TP2 ' ^^V^pT^'rEd"! 
I M93«l ! TPr"j"H9M2"i""Tpr"!cLelRl 



NOTES? 



'• SiSmW! 8 IT""" 1 " USED ™ E "»" ™* IHC ""* I0 ™ E «M« CAN NOT HAV S ANY 

2 ' S!."™ m'ow"" "" "^ IHE "'" " EMOfiY " E «»" "<»» »« CONNECTED 10 TABS 3 AND 4 ALSO THE SWITCH SW 



TW 
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SECTION * 
ROM CROSS-REFERENCE TABLES 



I IV 
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ROM CROSS-REFERENCE TABLES 



CROSS REFFERENCE ROM P7N TO ROM TABLE NUMBER 
FUNCTION PERFORMED BY CPU ROM 



PART 

NUMBER 

23- 



61&F1 

248F1 



446F1 
774F1 



1 SEE 
i TABLE 

J 



nTiCMrtSTTf' mo i<y(,,wi(i 



■|« 



nun iu«cn * 1 — 1 



ASCII CONSOLE AND DIAGNOSTIC FOR 
11/04/05/ 3 4/35/ 40/ 45 /5?/55 



I 1-2 



ROM IDsA0 J 



DIAGNOSTIC FOR U/44 



DIAGNOSTIC FOR 11/24 



ROM ID«C0 1 N/A 
■ 1— - 

ROM IDoDfl 1 1-3 



NoTE!i:REFER TO li/44 DOCUMENTATION 



TW 
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ROM CROSS-REFERENCE TABLES 



CROSS REFFFRENCE ROM P/N TO ROM TABLE NUMBER 



PART 

NUMBER 

23- 



751A9 
752A9 



753A9 
811A9 



755A9 
756A9 



757A9 
75SA9 



759A9 
760A9 



761A9 
764A9 



765A9 
962A9 



863A9 
864A9 



1 

THE FOLLOWING ROMS ARE BOOTSTRAP ROMS 1 

BOOTABLE DEVICES 1 

SECOND DEVICE 1 
IN ROM t 



SEE 
TABLE 



MNfcMON-l FIRST DEVICE IMNEMON- 



IC 



DL 
DM 



DX 
Di 



DP 
DK 



MT 



ns 

PR 



CT 

*S 



DD 



IN ROM 



I IC 



RL01 



I NA 
,1 



RK06/07 



! NA 



RX01 



! NA 
.J 



RX02 



! *JA 



RP02/03 



1 D3 



PK03/05 
TU16/45/77/E16 



I DT 
J—. 



TU10/EU',TS03 
RSP3/04 



i NA 

i NA 
1— .. 



NA 



PC05 
TU60 



TT 



TS04 
TU58 
DhC-11 



i NA 
• I-... 

J NA 

i * .... 



I NA 

i • .... 



NA 



NA 



NA 
NA 



2-1 
2-2 



NA 



2-3 

2-11 



RP04/5/6 R.M02/3J 2-4 
— J——, 

TU55/56 J 2-5 

....... ........ i ..... 



NA 
NA 



NA 

LO SPD RDF 



NA 
NA 



NA 
NA 



2-6 
2-7 



2-8 
2-9 



2-10 
2-12 



2-13 
3-1 



CROSS REFFERE..MCE DEVICE TO CONTROLER 

I CONTPOLER 



DEVICE 



RL01 
RK06/07 



RL11 
RK611 



RX01 
RX02 



RXU 
P.X211 



RK06/07 
RK06/07 



RKbll 
RK611 



RX02 
RP02/03 



RX211 
PPUC/E 



RP04/05/06 RM02/03 
RK03/05 



RHU/70 
RK11C/D 



TU55/56 
TU16/U45/U77/E16 



TC11 
RHil/70 



TU10/E10#TS03 
RS03/04 



TMU/AU/Bll 
RH11/70 



PC05 CHI SPO RDR) I PC11/P11 
.................. j.-.. 

LO SPD RDR (ASR33) i DL11A/W 



TU60 
TS04 



TU58 
COMM 



TA11 
TSU 



COMM 
CO«M 
COMM 



DLll-W 
DMC-11 



DU11 

DUP-li 

DL11 



T1A/ 
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P.O" CROSS-PEFERENCE TABLES 



CROSS REFFEPE.-CE ROM p/N TO ROM TABLE NUMBER 



PART • 

NUMBER I THE FOLLOWING ROMS ARE BOOTSTRAP ROMS 

23- 1 BOOTABLE DEVICES 

...1. 



865A9 
866A9 



867A9 
868A9 



869A9 
87HA9 



926A9 
927A9 



928A9 
766A9 



I — 

ir-'NE 

i IC 

,J... 

J xw 



MON-J FIRST DEVICE 

! IN ROM 
---.J 



I 



J xu 
'I 

i 
•1 

I 
-1 — 



i XL 
■i 

t 

1 



! CT 



1HNEMOM' 
IC 



J DUP-U 



DU11 



1 DL11 



■1 



1 TU60 CAPS-ll 



NA 



MA 



NA 



M 



SECOND DEVICE 
IN ROM 



NA 



NA 



NA 



NA 



SEE 
TABLE 



3-3 



3-2 



3-4 



2-l<* 



i CROSS REFFERENCE DEVICE TO COWTROLER 


! DEVICE J COWTROLER 




































l i 

• • 



TW 
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ROM IDENTIFICATION TABLE 
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ROM IDENTIFICATION TABLE 

SOMETIMES, *H£n THE ROh CONFIGURATION OF AM M9312 I M A SYSTEM TS NOT KNOWN, IT IS 

DESIRABLE TO OBTAIN THE CONFIGURATION WITHOUT PULLING OUT THE MODULE, 

THIS CA.v BE ACCOMPLISHED BY- RUNNING DIAGNOSTIC CZM9B,0R EXA'UNATING DATA IN 5 LOCATIONS AND REFERRING 

TO THE LIST BELOW, 

THE LOCATIONS ARE AS FOLLOWS! 



1, 765774 

2, 773000 

3, 773200 

4, 77 3400 

5, 773600 



DIAGNOSTIC ROM 
ROM I 
ROM 2 
ROM 3 
ROM 4 



BY COMPARING THE DATA OBSERVED AT THE ABOVE LOCATIONS TO THE TftpjLE BELOW, YOU CA» IDENTIFY THE TYPE AND LOCATION OF EACH ROM. 

— 1 



OCTAL 
DATA 



04046a 



041060 

m m m m mm « 

041524 



042113 
042114 
042115 
042120 
042123 
042130 
042131 
046515 
046524 
050122 
046523 
042104 
177776 
XXX777 



MNE- I P/N 

MONIC 1 23- 



J SEE 
TABLE 



A0 



I 248F1 
I ■ 



B0 1 616F1 

• v m m m m m J ■*»•«*! 

CT I 761A9 
1- — ---. 



DK 
DL 
DM 
DP 
DS 

nx 

DY 



1 756A9 
I - 

i 751A9 

1— 

i 752A9 
• i ....... 

1* 755A9 
•I 

J 759A9 
•I 

1 753A9 



! 811A9 



I 757A9 



PR 
MS 
DD 



J 758A9 



1 760A9 
J— .... 

I 764A9 



i 765A9 



»**#**»•«»*#### 



*######;###*### 



1-2 



1-1 

i m m « m a 

2-10 



2-5 

2-1 

2-2 

2-4 

2-B 

2-3 

2-11 

2-6 

2-7 

2-9 

2-12 

2-13 



OCTAL 


1 MNE- 


1 P/N 


t SEE i 


DATA 


l MONIC 


1 23- 


t TABLE t 


074H5 


1 XH 


i 8621*9 


3-1 I 


177776 




! 863A9 












177776 




1 864A9 




074167 


I XW 


1 865A9 


3-3 i 


177776 




I 866A9 




177776 




J 867A9 




074167 


XI! 


I 868A9 


3-2 1 


....—... 








177776 1 




1 869A9 1 




177776 . 




I 870A9 




054114 


XL 


! 926*9 i 


3-4 I 


177776 1 




1 927A9 i 




177776 ! 




i 928*9 1 




041524 


CT 


1 766A9 


2-10 1 


041460 ! 


CV 


1 446S"! ] 


N/A t 



OCTAL 1 MNE- t P/N I SEE 
DATA J MONIC J 23- J TABLE 
....{. ......*-...... ;...... 

042060 I D0 I 774F1 ! 1-3 

m mmmmwm m £ m m m «■ m m « J m m m w m, ** m I *m w m m <* w 
• • ■ 

........ i. -..--_: 1...... 

i i s 

!—.— 1 1 



NOTE: {REFER TO 11/44 DOCUMENTATION, 



THIS IS A CONTINUATION ROM OF A MULTIPLE-ROM BOOT 
BAD ROM OR NO ROM PRESENT 



7W 
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SI SWITCH SETTING FOR CPU DIAGNOSTIC POM 
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TA«LE i-1 
ROM p/N 23-616F1 



U/60/7M DIAGNOSTIC ROM 



THERE" ARE NO SPECIAL M9312 SWITCH SETTINGS THAT PERTAIN TO THIS ROM. 

THP O.JLV wi 4 V THFSfT fiTftCMlSTIfC n » *) a c< pyrnilTcn to r> ..■ L-»iTpnt»i(. . -> /%».»■ ««•>-> - r» 
- - ■ — ♦ "» - -• — *■— _-m — '-"w.. W w wi"> d^ do^vibu i« oi c^'iC/rsA-'u A |jvuiBinnr 

AT AN ErJTRY POINT THAT CALLS FOR DIAGNOSTICS TO 8E RUN, 

THIS ROM M.LOWS BOOTING VIA CONSOLE SWITCH REGISTER. 
THIS CArJ BE DONE AS FOLLOWS: 



1.L0AD ADDRESS 765744 

2. SET SWITCH REGISTER AS SHOWN BELOW 



J 15 I 14 ! 13 1 12 1 11 1 in J 09 I 38 1 07 1 06 i 05 ! 04 I 03 J U2 J 01 1 00 
. J j j 1 j , ,..„., {— ........ , . ..... 



J NA 1 NA I NA I rfA 1 
•i -...I 



t 



■J' 



•!< 



I 



I 



■!< 



•J' 



■!■ 



i OCTAL OMIT 

I NUMBER 

I 



■!■ 



■!■ 



•!' 



SWR CODE FROM BOOT ROM TABLES 



3,riOW START 



TUJ 
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TARLE 1-2 
ROM P/N 23-248F1 

ASCII CONSOLE AND DIAGNOSTIC ROM FOR USE WITH 1 1/04/K5/34/35/4?i/45/50/55 

THIS RO* CONTAINS CPU DIAGNOSTICS A«D AN ASCII CONSOLE. TO EMTfiP THE ASril CONSOLE 

VIA POWER-UP BOOT OR PUSH-BUTTON BOOT, THE M9312 SWITCH SETTINGS MUST BE AS SHOWN BELOW. 



FUNCTION TO BE I ROM J DIAG- 1 M&tfUAL 



SOOTED 



i LOC. JNOSTIC J STARTING ADDR.i i 



! SI SWITCH SETTINGS FOR PUSH-BUTTON OR POWER FAIL BOOT 



1- 



■ r 



CONSOLE EMULATOR 1 E20 
CONSOLE EMULATOR! E20 
I— — . 



•I' 



1 



NO 
YES 



J 



165144 

165020 



i ON 
! ON 



1 



1 



1 



I 



J 



1 8 



J 10 



•J- 



■l' 



* I OFF 1 OFF 1 ON J ON 1 OFF J OFF J ON 1 OFF I 

* 1 OFF 1 OFF I OFF I OFF I 0* J OFF I OFF I OFF i 



J J I J 1 1 1 1 ! 

» Sl-2: WHEN ON,POWER-UP BOOT IS ENABLED; WHEN OFF, POWER-UP 80n T IS DISABLED, NOTEllMUST ALWAYS BE OFF IN H/24 MACHINES, 
THE CONSOLE EMULATOR CAN PERFORM THE FOLLOWING FUNCTIONS! 

1. LOAD ADDRESS 

2. EXAMINE 

3. OEPOSIT 

4. START 

5. BOOT A DEVICE 

A FULL DESCRIPTION OF THE FIRST FOUR FUNCTIONS IS GIVEN IN THE "9312 BOOTSTRAP/TERMINATOR MODULE 
TECHNICAL MANUAL, EK-M931 2-TM-iWl . - 



TO SOOT A DEVICE VIA THE CONSOLE EMULATOR, DO THE FOLLOWING: 

1. START THE CONSOLE EMULATOR 
THIS CAN BE DONE 8 jf SETTING UP THE «93l2 SWITCHES AS OUTLINED IN THE TABLE ABOVE, THEN 
POWER FAILING TH6. CPU (Sl-2 MUST BE ON TO DO THIS), OR PRESSING THE BOOT SWITCH (IF ONE 
IS AVAILABLE). ANOTHER WAY OF STARTING THE CONSOLE EMULATOR IS BY MANUALLY LOADING 
AND STARTING VIA CONSOLE SWITCH REGISTER (IF ONE IS AVAILABLE), USXMG THE MANUAL STARTING ADDR 
SUPPLIED IN THE TABLE ABOVE. * 

2, TYPE IN THE APPROPRIATE BOOT COMMAND. 
ONCE THE CONSOLE EMULATOR IS RUNNING, TYPE IN THE TWO LETTER MNEMONIC OF THE DEVICE TO BE BOOTED, 
FOLLOWED BY A CARRIAGE RETURN; OR TYPE IN THE TWO LETTER DEVICE MNEMONIC FOLLOWED BY AN OCTAL UNIT 
NUMBER, THEN A CARRIAGE RETURN, (TWO LETTER DEVICE MNEMONICS CAN BE FOUND IN THE FOLLOWING BOOT ROr 



1 TABLES.) 



TUJ 



M9312 SET l.'P hk'O INSTALLATION PROCEDURE CK-SP-H93 1 2-'.i-4 ) 



Pacie 20 



■^A«»LE 1-3 
ROM P/N 23-774F1 



ASCII CONSOLE A^D DIAGNOSTIC ROM FOP. USE WITH 11/24 

THIS POM CONTAINS CPU DIAGNOSTICS AND AN ASCII CONSOLE. TO F*tf 9 t UC - , s rfi r « n ,r 

VI* PO-LP-UP BOOT OP ptJSH-BUTTON RQO T ,THE M9312 S*ITCh' S E T TINGS MUSt" Se 15 SHOwTsELOW. 



FUNCTION TO BE J RO^ i DXAG- 
BOOTEO J LOC, IfiOSTIC 
I -! — ■ 



MANUAL 1 SI SWITCH SETTINGS FOR POSH-BUTTO« OR POWER FAIL 8noT 
STARTING ADDR.l 112l*i 4 i*ici-i.a. « . 



i ^ 



CONSOLE EMULATOR! E2tf 1 No 
CONSOLE RWOLATORi E20 J YES 
J 1 



1654*04 
!b5«06 



•I' 



1 ON 



-I< 



■I- 



— J I I J j i 

J OFF J OFF I OFF I OFF { OFF J OFF J FF 1 Qh { FF 1 
I Ow i 0FF 1 OFF I OFF I OFF 1 OFF J OFF I OFF 1 ON J ON • 



•I" 



■!■ 



1- 



■I- 



■!■ 



>!• 



■I- 



THE CONSOLE EMULATOR CAN PERFORM THE FOLLOWING FUNCTIONS: 



1. LOAD ADDRESS 

?. EXAMINE 

3, DEPOSIT 

4, START 

5, BOOT A DEVICE 



TO BOOT 



A DEVICE VIA THE CONSOLE EMULATOR, DO THE FOLLOWING: 

1. START THE CONSOLE EMULATOR 

JoJ?R C ^ ! TT B T fJ r r^ B ron ETTlr ' f ' UP ™ E M9312 SWIT CHES AS OUTLINED IN THE TABLE ABOVE, THEN 

2, TYPE IN THE APPROPRIATE BOOT COMMAND, 



ONCE THE CONSOLE EMULATOR IS RUNNING, TYPE IN THE TWO LETTER MNEMONIC OF THE DEVICF TO RF 
FOLLOWED BY A CARRIAGE RETURN, OR TYPE IN THE TWO LETTER DEVICE ^MMIC F^LLO^eJ BY aYo 
NUMBER, THE, A CARRIAGE RETURN. (TWO LETTER DEVICE IONICS CAN BE roJSo IN wl FOLLOWS! 



E BOOTED, 
OCTAL UNIT 
G BOOT ROM TABLES.) 



TU) 



M9312 SfcT UP Ai»U INS ifl'jt<H i I'J'- Chunui.'Kt, 
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SEfTIOM 7 



SI SWITCH SETTING FOR PERIPHERAL BOOT ROMS 
TABLE 2-1 
POM P/N 23-751A9 



_r>r- «. « D T C- QpTAM CftUTItUS T U C 6*0 T. I . ft U! T »! (Z • 

inc. IHDIJtj gtuun s. vr" * « * *"-' - -.•-■-•■- 



1.M9312 SWITCH SETTINGS FOR POWER-UP BOOT OR PUSH-BUTTON BOOT OF DEVICE. 
2. THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUENCE. 
NOTES IF DIAGNOSTIC APE TO BE RUN, A CPU DIAGNOSTIC BOH MUST BE IN LOCATION £20, AMD JUMPER W8 MUST BE OUT. 



DEVICE TO BE 
BOOTED 

RLWl 

PL01 


I ROM 
1 LOC. 

1 ROM 
! ROM 


1 
1 


1 DIAG- 
NOSTIC 

I NO 
• YE5 


i 

1 

*!• 

J 
i 


UK IT 






J START 
J ADDR. 

a{<* — — — —— — — — — — — — — 

i 1730*54 
1 173006 


1 

i 

• 

--!■ 

1 
1 


SWITCH SETTINGS 
112 13 

p>«* * m •» | m m — m m \ m » «■ • ■ 

OFF I * 1 OFF 
OFF I * 1 OFF 


Sl- 

14 15 16 1 

I OFF I OFF 1 OFF 1 
1 OFF 1 OFF 1 OFF 1 


7 

OFF 
OFF 


• 
■!■ 

1 
1 


3 

OFF 
OFF 


1 

•I- 

t 

• 
■ 


9 . 

■ m mm « 

ON 

0* 


10 

! OFF 
t ON 


It 
11 
•li- 
lt 

11 


SWR 
CODE 

NA 
312 


1 
1 

■ 1 
I 

I 


RL01 
RLP1 


1 ROM 
J ROM 


2 

2 


1 NO 
I YES 


I 
I 




1 

1 


1732H4 
173206 


1 
1 


OFF i 
OFF 


# 


I OFF 
I OFF 


I 

i 

• 


ON 
ON 


i 
• 

1 


OFF 
OFF 


1 
1 


OFF 
OFF 


1 
1 


OFF 
OFF 


1 
I 


OFF 

OFF 


1 
1 


ON 
ON 


1 OFF 
1 ON 


11 

11 


NA 
212 


1 
1 


RL01 
RL01 


J ROM 
1 ROM 


3 

3 


J NO 
I YES 


1 

* 

t 

* 


3 




• 
1 


173404 
173406 


i 
i 


OFF 
OFF 


# 
* 


I OH 

1 ON 


1 

I 


OFF 
OFF 


I 
1 


OFF 
OFF 


I 
I 


OFF 
OFF 


1 
1 


OFF 
OFF 


i 

• 

i 


OFF 
OFF 


1 

• 


ON 
ON 


1 OFF 

1 ON 


11 
11 


NA 
412 


• 

1 


RLM1 
RL01 


I ROM 
i ROM 


4 
4 


i NO 
I YES 


1 

• 

I 







i 

• 

1 


173604 
173606 


i 

J 


OFF 

OFF 


* 
* 


1 On 
! ON 


1 
1 


ON 
ON 


» 

1 


OFF 
OFF 


1 
1 


OFF 

OFF 


■ 
1 


OFF 
OFF 


t 

i 

• 


OFF 
OFF 


1 

1 


ON 
ON 


1 OFF 
I ON 


11 
11 


NA 

612 


I 
I 



























































* Sl-2: WHEN ON, POWER-UP BOOT IS ENABLED; WHEN OFF, POWER-UP BOOT DISABLED . (MUST BE OFF FOR 1 1/24, /60. SEE 11/24, /60 DOCUMENTATION 
FOR POWER-UP BOOT) 

WHEN BOOTING FROM THE CONSOLE EMULATOR, A DEVICE MNEMONIC AND UNIT NUMBER ARE REQUIRED. IF UNIT NUMBER IS NOT ENTERED, 
IT IS ASSUMED TO BE ZERO. LISTED PF.LO* ARE THE DEVICE MNEMONIC A»»D UNIT NUMBERS SUPPORTED BY THIS ROM, AND 
THE*DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE, 



OEVICE 
RL01 



I MNEMONIC I UNIT i CSR 



•1- 



'1 



DL 



0-3 



1 774400 I 
■I I 



-TOtf 
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TA^LE 2-2 
ROM D/M 23-752A9 



THE TABLE BELOW CONTAINS. THfc FOLLOWING: 

1.M9312 SWITCH SETTINGS FOR PO^'ER-UP BOOT OR PUSH-BUTTO" BOOT OF DEVICE 
2.THE START ADDRESS FOR THE CONSOLE LOAD AND START SE^hp-mcf 

tfGTEs IF DIAGNOSTIC ARE TO 8E RUN, A CPU DIAGNOSTIC ROM MUST B? IN* 



LOCATION E20/ AMD JUMPER *8 MUST BE CUT, 



BOOTED 


• 


ROM 
LOC 


i 


{ 


DIAG- 
NOSTIC 


i 
1 


UNIT 


1 


START 
ADDR. 


• 

! 


SWITCW SETTINGS 
112 13 


Sl- 
t 4 


J 5 


i 6 


i 7 


! H 


• 


Q 


1 




1! 


SWR I 


RW6/J1 


1 

i 
• 


ROM 
ROM 


1 
1 




NO 
YES 


I 

1 

ft 







1 

• 

! 


173004 
173006 


i 
• 

i 

• 


OFF 

OFF 


* 


I 

* 


OFF 
OFF 


I 

i 


OFF 
OFF 


I OFF 
I OFF 


I OFF 
1 OFF 


I OFF 
I OFF 


I OFF 
I OFF 


I 
J 


ON 
On 


1 
J 


OFF 
ON 


M 
11 


NA 1 
012 1 


PK06/47 


i 
i 


ROM 


2 

2 


1 
! 


no 

YES 




•A 

a 


i 


173204 
173206 


1 
1 


OFF 
OFF 


1 * 
, * 


1 

1 


OFF 
OFF 


J 
1 


ON 
ON 


1 OFF 
t OFF 


I OFF 
. OFF 


1 OFF 
! OFF 


! OFF 
[ OFF 


i 
* 

1 


ON 


I 
1 


OFF 

ON 


• • 
1! 


NA 1 
212 1 


RK06/07 


• 


ROM 
ROM 


i 

3 


1 
1 


NO 
YES 








i 

* 


173404 
173406 


1 


OFF , 
OFF 


* 

* 


1 
i 

* 


ON 
ON 


1 

J 


OFF 
OFF 


I OFF 
. OFF 


I OFF 
OFF | 


OFF 
OFF , 


, OFF 
. OFF 


i 
! 


ON 
01 


I 

1 


OFF 
ON 


IS 
i i 


NA J 
412 1 


RKfc?6/v57 
RK06/97 


• 


ROM 
ROM 


4 
4 


• 

i 
« 


NO 
YES 





9 


l 
i 


173604 
173606 


1 

• 

• 


OFF J 
OFF 1 


* 
* 


1 

1 


ON 
ON 


1 

1 


ON ! 
ON 


OFF , 

OFF I 


OFF ] 
OFF | 


OFF I 
OFF j 


OFF 
OFF 


1 
! 


Qm' 
O'i 


t 

• 

1 


OFF 
ON 


11 
1! 


NA 1 
612 1 

























































# Sl-2: WHEN 0N,POH.ER-UP BOOT IS ENABLED J WHEN OFF,POW£R-UP BOOT DISABLED. (MUST BE OFF FOR 1 1/24, /60, SEE 11/24, /60 DOCUMENTATION 

WHEN BOOTING FROM THE CONSOLE EMULATOR, A DEVICE MNEMONIC AND tinti NUMBER ARE REQUIRED. IF UNIT NUMBER I a NOT ENTERED. 
IT IS ASSUMED TO BE ZERO. LISTED BELOW ARE THE DEVICE MNEMONIC A*'D UNIT NUMBERS SUPPORTED BY THIS ROM. AND 
THE DEVICE CSft ADDRESS ASSUMED BY THE BOOT CODE. 



DEVICE 
RK06/07 



1 MNEMONIC ! UNIT 1 CSR 
1 1.......1 



DM 1 0-7 i 777440 1 
I I 1 



~TUJ 
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TAPLE 2-3 
ROM p/*J ^3-753A9 

THE TA8LF 6FLOW CONTAINS THE FOLLOW IKGI 

1.M9312 SWITCH SETTINGS FOR POWER-UP BOOT OP PUSH-BUTTO" ROOT OF DEVICE. 

2, THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUENCE. 
NOTES IF DIAGNOSTIC ARE TO 6E PUN, A CPU DIAGNOSTIC ROM .MUST HP" IN LOCATION F20, AND JUMPER W8 *UST BE OUT, 



DEVICE TO BK J 


, ROM 




i 


DIAG- 


I UNIT 


l START 


i 


SWITCH 


SETTINGS 


S. 


l- 
























Li SrfR 


BOOTED 


I LOC. 




INOST1C 




t ADDR 




l 


1 1 


2 


! 


3 


I 


4 


1 


5 


1 


6 


I 


7 1 


8 


1 


9 


I 


10 


, I CODE 


RXvn 


1 ROM 


1 


1 


MO 


. a 




173004 


l 


OFF 1 


♦ 


t 


OFF 


J 


OFF 


1 


OFF 


I 


OFF 


I 


OFF 1 


OFF 


i 

• 


Of*' 


I 


OFF 


1 t NA 


RA?1 1 


1 ROM 


1 


1 


¥ES 


1 




173*396 


I 


OFF I 


* 


• 


OFF 


J 


OFF 


1 


OFF 


1 


OFF 


I 


OFF I 


OFF 


1 


On 


! 


ON 


.1 012 


RX'/l 


I ROM 


2 


1 


MO 


1 




173204 


1 


OFF 1 


# 


I 


OFF 


1 


ON 


J 


OFF 


I 


OFF 


I 


OFF 1 


OFF 


I 


ON 


1 


OFF 


1 1 NA 


RX31 


I ROM 


2 


i 
• 


YES 


1 n 




173206 


l 


OFF I 


# 


I 


OFF 


I 


ON 


i 


OFF 


J 


OFF 


I 


OFF J 


OFF 


1 


Of. 


1 


ON 


It 212 


RXv^l 1 


I ROM 


3 


I 


NO 







173404 


i 


OFF J 


* 


I 


ON 


I 


OFF 


i 


OFF 


1 


OFF 


1 


OFF i 


OFF 


I 


On 


1 


OFF 


11 NA 


PXtfl 


t ROM 


3 


i 

• 


YES 







173406 


J 


OFF 1 


* 


1 


ON 


I 


OFF 


i 


OFF 


1 


OFF 


t 


OFF 1 


OFF 


1 


0*j 


1 


Q'l 


11 412 


RX01 I 


ROM 


4 


1 


NO 







173604 


J 


OFF 1 


# 


I 


ON 


1 


ON 


J 


OFF 


J 


OFF 


I 


OFF ! 


OFF 


t 


0^ 


: 


OFF . 


.1 NA 


RX01 


ROM 


4 


1 


YES 


H 




173606 


J 


OFF 1 


» 


J 


QH 


1 


ON 


I 


OFF 


1 


OFF 


• 

• 


OFF J 


OFF 


I 


ON 


i 


ON 


11 612 



• S1-2S wHES ON.POWER-UP BOOT IS ENABLEDjWHE:: OFF, POWER-UP 80^»T DISABLED, (MUST BE OFF FOR 1 1/24, /6W. SEE 11/24, /60 DOCUMENTATION 
FOR POWER-UP BOOT) 

WHEN BOOTING FROM THE CONSOLE EMULATOR, A DEVICE MNEMONIC AND UNIT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED, 
IT IS ASSUMED TO BE ZERO. LISTED BELOrt ARE THE DEVICE MNEMONIC A*'D UNIT NUMBERS SUPPOPTE-0 BY THIS ROM, AND 
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE, 



DEVICE 
RXvil 



l mnemonic l unit i csr 
l 1 l 



DX 



tf-l 



I 777170 I 
•1 1 



TllJ 
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TAPLE 2-4 
ROM p/m 23-755A9 



THE TABoE BELOW CONTAINS THE FOLLOWING J 

1.M9312 SWITCH SETTINGS FOR DEFAULT BOOT OF DEVICES SUPPORTED BY THIS RO 
2.THE STARTING ADDpfcSS FOR MA'JUALY 30QTING DEVICES SUPPORTED BY THIS ROM 



M. 



NOTES 



l.IF DIAGNOSTIC IS TO BE RU^,A CPU DIAGNOSTIC ROM MUST *E IN LOCATION E20 AND JUMPER WB'MUST BE OUT 
2, t=CAN BE ON OR OFF, FOR Sl-2 ONsflOOT ON pOWER UP OFF=DO NORMAL POWER Up 



*■* r\ /\ m c-« .-* 


1 
i 


LOC 


■ 


• 


DIAG- 
NOSTIC 


• 

j 

« 


UNIT 


1 

• 

I 


START 
ADDR. 


1 

I 


SWITCH SETTINGS 
112 13 


Sl- 
! 4 


! 5 


1 


6 


I 7 


! 8 




9 


1 


10 


! 1 

ii 


Sfc'R J 
CODE L 


RP02/03 
RP02/^3 




J 

* 


ROM 
ROM 


1 
1 


• 
i 

• 


NO 
YES 


! 
1 







J 
1 

• 


173004 
173006 


J 

1 


OFF 

OFF 


1 * 

[ * 


I OFF 
I OFF 


! 


OFF 
OFF 


! OFF 
I OFF 


i 
1 


OFF 
OFF 


1 OFF 
I OFF 


J OFF 
J OFF 




OH 
On 


• 


OFF 
■0* 


1 1 

• • 


NA i 

012 1 


RPv»2/t?3 
RP02/03 




• 
i 

• 


ROM 
ROM 


2 

2 


i 


NO 
YES 


J 

1 





I 

J 


173204 
173206 


• 

1 


OFF 
OFF 


[ * 
I * 


I OFF 
t OFF 


i 
• 

• 


OH 
ON 


• OFF 
t OFF 


J 

t 


OFF 
OFF 


1 OFF 
1 OFF 


t OFF 
! OFF 




Or! 

On 


1 

i 


OFF 
ON 


ii 


NA 1 
212 ! 


PP02/03 
RP<*2/03 




• 
1 


ROM 

ROM 


i 
3 


1 
1 


NO 
YES 


1 

i 

• 





1 
• 

i 


173404 
173406 


t 


OFF 

OFF 


t * 

* 


t ON 

, On 


i 
i 


OFF 
OFF 


! OFF 
t OFF 


1 
J 


OFF 
OFF 


I OFF 
J OFF 


I OFF 
I OFF 




0* 

M 


1 

• 


OFF 
ON 


ii 
ii 


NA t 
412 1 


RP02/03 
RP02/03 




l 

1 


ROM 
ROM 


4 
4 


• 
1 


NO 
YES 


1 

• 

i 






I 

1 

• 


173604 
173606 


1 
1 


OFF 
OFF 


* 

# 


1 ON 

i or; 


a 

i 


ON 
ON 


1 OFF 
1 OFF 


1 
i 


OFF 
OFF 


[ OFF 
, OFF 


I OFF 
. OFF 




0« 
ON' 


i 
« 

* 


OFF 
ON 


ii 
Si 


NA 1 
612 I 


RP04/5/6 
RP04/5/6 

RP04/5/t> 
RP04/5/6 


PM02/3 
RM02/3 

RM02/3 

RK02/3 


I 

I 

• 


ROM 

ROM 

ROM 
ROM 


1 
1 

2 
2 


1 

1 

1 

* 

1 


NO 
YES 

YES 


J 
i 

! 

1 

• 






1 

* 

» 
• 

! 


173050 
173052 

173250 
173252 


1 

! 

1 

1 


OFF | 
OFF 

OFF ] 
OFF J 


* 

M. 

* 
« 


OFF 
OF?" 

OFF 
OFF 


J 
i 

i 

• 

1 


OFF . 

on : 

ON ! 


OFF 

nrr 

OFF 
OFF 


J 

• 

1 
1 


ON 
rtM 

ON j 

ON , 


OFF 

OFF 1 
OFF . 


, ON 

on 
« 


! 

i 

B 

I 

» 

• 


OFF 

ur r 

OFF 
OFF 


• 

1 

1 

• 

1 

• 


OFF 
0" 

OFF 
ON 


ii 

I I 

ii 
ii 


NA i 
056 i 

NA I 
256 1 


RP«4/5/b 
RP04/5/6 


RM02/3 
RM02/3 


i 

• 

I 


ROM 
ROM 


3 

3 


V 

t 


NO 
YES 


1 

• 

1 






1 

1 


173450 
173452 


J 

1 


OFF J 
OFF 1 


* I 

* I 


ON 
On 


I 
I 


OFF 1 
OFF J 


OFF 
OFF 


1 

1 


on i 

ON ] 


OFF J 
OFF J 


ON 
ON 


1 

» 

• 


OFF 
OFF 


i 

* 

J 


OFF 

on 


ii 
it 


NA 1 
456 1 


RP04/5/6 

RP04/5/6 


RM02/3 
RM02/3 


• 
J 


ROM 

ROM 


4 
4 


i 
i 


NO 
YES 


■ 
• 






i 
J 


173650 
173652 


1 

I 


OFF 1 
OFF I 


* ! 

* 1 


on 

ON 


I 

i 

• 


ON i 

ON I 


OFF 

OFF 


1 

! 


ON J 

ON | 


OFF J 
OFF 1 


ON 
On 


i 


OFF 
OFF 


1 
! 


OFF 
ON 


ii 
ii 


NA 1 
656 i 



























































l_. 



» 31-21 WHEN ON, POWER-UP BOOT IS KNABLEDjWHEN OFF, POKER-UP BOOT DISABLED. C«UST BE OFF FOR 1 1/24, /60. SEE 11/24, /60 DOCUMENTATION 

FOH POWER* UP BOOT) 

WHEN BOOTING FROM THE CONSOLE EMULATORS DEVICE MNEMONIC AND MNTT NUM8ER APE REQUIRED. IF UNIT NUMBER IS NOT ENTERED, 
IT IS ASSUMED TO BE ZERO. LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM. AND 
THE DEVICE CSR ADDRESS ASSUMED PY ThS BOOT COOE. 



DEVICE 
PP02/03 



1 MNEMONIC I 



■I 



RP04/5/O RM02/3 1 
I 



DP 
DB 



UNIT 1 CSR 



i I 

0-7 » 776714 I 
1 1 

0-7 J 776700 I 



TuJ 



M9312 SET UP AND INSTALLATION PROCEDURE (K-SP-M9312-0-4) 



Page 25 



TARLE 2-5 
ROM P/M 23-756A9 

THE TABLE BELOW CONTAINS THE FOLLOWlNGt 

1, M 9312 SWITCH SETTINGS FOR POWER-UP BOOT OR PUSH-BUTTOV SOOT OF DEVICE. 

2, THE START ADDPE-SS FOR THE CONSOLE LOAD AND START SEOUFNCE, 
NOTES IF DIAGNOSTIC ARE TO 8E RUN, A CPU DIAGNOSTIC ROM MUST B* IN LOCATION £20, AND JUMPER W8 MUST BE CUT, 



OEVICE TO BE 



I ROM J DIAG- 1 UNIT 



OWU JL CU 



i vvi. , 






START 
ADDR, 



! SWITCH SETTINGS Sl- 



■!■ 



J 



\» 



SWR 
CODE 



RK03/45 
RK03/05 
RK03/05 



ROM 1 
ROM 1 
ROM I 



NO 
NO 
YES 



7 





173004 
173164 
173(306 



1 OFF 
1 OFF 
1 OFF 
! 



* 
* 



OFF 
OFF 
OFF 



I OFF 

I OFF 

I OFF 

•I 



1 OFF 
J ON 
I OFF 

.1.. ... 



I OFF 
I ON 
I OFF 
• 1 



OFF I OFF 
ON I OFF 
OFF i OFF 



On 

ON 
0* 



OFF 
OFF 
ON 



NA 
NA 
012 



RK03/05 
RK03/O5 
RK03/tf5 



ROM 2 
ROM 2 
ROM 2 



NO 
NO 
JCES 




2 





173204 
173364 
173206 



I OFF 
I OFF 
1 OFF 
!— -. 



# 
# 
» 



OFF 
OFF 
OFF 



1 ON 
I ON 
1 ON 



1 OFF 
1 ON 
I OFF 



J OFF 
1 ON 
I OFF 
I—.. 



OFF i OFF 
ON I OFF 
OFF 1 OFF 



ON 
ON 
O'J 



OFF 
OFF 

ON 



NA 
NA . 
212 



RK*?3/<}5 
RK0 3/O5 
RK03/-J5 



ROM 3 

ROM 3 
ROM 3 



NO 
NO 
YES 




2 





173404 
173564 
173406 



J OFF 
I OFF 
I OFF 



# 
» 
» 



ON 

ON 
ON 



I OFF 

i OFF 

! OFF 

-J— ... 



1 OFF 
I ON 
i OFF 



I OFF 
1 ON 
1 OFF 
-t 



OFF 
ON 

OFF 



I OFF 

! OFF 
I OFF 



ON 
ON 
ON 



■!■ 



OFF 

OFF 
ON 



NA 
NA 
412 



RK03/45 
RK03A15 
RKW3/65 



ROM 4 
ROM 4 
ROM 4 



NO 
NO 
YES 




2 

Pi 



173604 
173764 
173606 



1 OFF 

1 OFF 

1 OFF 

•1 



* 
* 
* 



ON 
ON 
ON 



i ON 

i ON 

! ON 

■ i— .. 



1 OFF 
J ON 
I OFF 
•1 



I OFF 
I ON 
1 OFF 
•I 



OFF 

ON 

OFF 



I OFF 
1 OFF 
1 OFF 



ON 
ON 

ON 



1 ON 
1 ON 



OFF 
OFF 
ON 



NA 
NA 
612 



TU55/56 
TU55/56 



ROM 
ROM 



NO 
YES 









173034 
173036 



i OFF 
I OFF 
l 



# 
* 



OFF 
OFF 



1 OFF 

I OFF 

-1— .. 



1 OFF 
I OFF 



»1« 



1 OFF 

I OFF 

.1— ... 



OH 
ON 



ON 
ON 



,1— .. 
1 ON 
J ON 



OFF 

ON 



NA 
042 



TU55/56 
TU55/56 



ROM 2 
ROM 2 



NO 
YES 








173234 
173236 



I OFF 

1 OFF 

•1 



» 



OFF 
OFF 



I ON 

1 ON 
.1.... 



1 OFF 
1 OFF 



•1' 



I OFF 

1 OFF 

-1 



ON 
ON 



ON 
ON 



■ I.... 
I ON 
1 ON 



OFF 
ON 



NA 
242 



TU55/56 
TU55/56 



ROM 
ROM 



NO 

YES 








173434 
173436 



I OFF 
J OFF 
1—— . 



# 
# 



ON 

ON 



I OFF 

J OFF 

■ J— ... 



I OFF 
I OFF 



1 OFF 
I OFF 



ON 

ON 



ON 
ON 



• i< 



'i' 



t ON 
I ON 
J.... 



OFF 
ON 



NA 
442 



TU55/56 
TU55/56 



ROM 4 
ROM 4 



MO 
YES 




01 



173634 
173636 



1 OFF 

i OFF 

■ l— -. 



* 
* 



ON 
ON 



1 ON 

J ON 



I OFF 
I OFF 



I OFF 

J OFF 

■ t— .. 



ON 
ON 



OM 
ON 



OFF 
ON 



NA 
642 



S1-2I WHEN 
FOR 



ON, POWER-UP BOOT 
POWER-UP BOOT) 



IS ENABLED jWHEN OFF, POWER-UP BOOT DISABLED, (MUST BE OFF FOR 11/24, /60, SEE 11/24, /60 DOCUMENTATION 



WHEN BOOTING FROM THE CONSOLE EMULATOR, A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED. IF UNIT NUMBER IS NOT ENTERED, 
IT IS ASSUMED TO BE ZERO. LISTED BELOW ARE THE DEVICE MNEMONIC AMD UNIT NUMBERS SUPPORTED BY THIS ROM, AND 
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE, 



DEVICE 

RKk*3/05 

TU55/56 



MNEMONIC 1 UNIT J CSR 



■I' 



•1> 



DK 



I 0-7 I 777404 1 



J- 



■I- 



\ 



HT 



I a. 7 i 777342 S 

■i i — ----i 



\u) 
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ROM P/m 23-757A9 

THE TABLE BELOW CONTAINS THE FOLLOWING: 

1.M9312 SWITCH SETTINGS FOR POWER-UP BOOT OR PUSH-BUTTON BOOT OF DEVICE. 

2, THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUENCE. 

NOTES IF DIAGNOSTIC ARE TO BE RUN, A CPU DIAGNOSTIC ROM MUST BF! IN LOCATION E2&» AND JUMPER W8 MUST BE OUT. 



DEVICE 
BOOTEO 



TO BE 



ROM 
LOC. 



DIAG- I UNIT 

NOSTIC I 
.......1...... 



i START 
ADDR, 



i SWITCH SETTINGS Sl- 
1112 13 14 



■1. 



, 1 1 



■ !■ 



I 



e 



10 



I 1 SWR 

II CODE 
■1 



TU16/45/77/E16 
TU16/45/77/E16 



ROM 1 
ROM 1 



NO 
YES 








173004 
173^06 



I OFF 

J OFF 

• I— -- . 



* 1 OFF 1 OFF 1 OFF 1 OFF 

* 1 OFF I OFF 1 OFF 1 OFF 
.... i .. 



I OFF I OFF 
1 OFF 1 OFF 



ON 
QM 



•1 



•!■ 



■I- 



I- 



■!■ 



OFF 1 
ON J 



NA 
012 



TU16/45/77/E16 
TU16/45/77/E16 



ROM 2 

ROM 2 



NO 
YES 





3 



173204 
173206 



I OFF 

1 OFF 

'1 



« 
* 



1 OFF 1 ON 

1 OFF 1 ON 

•1 1 



I OFF 1 OFF 
1 OFF t OFF 



1' 



>!' 



1 OFF 1 OFF 
I OFF 1 OFF 



OrJ 

OH 



OFF 1 
ON J 



NA 
212 



TU16/45/77/E16 
TU16/45/77/E16 



ROM 3 

ROM 3 



NO 
SfES 









173404 
173406 



1 OFF 
1 OFF 
1 



# 

# 



1 ON 

I ON 

.J—. 



1 OFF 1 OFF I OFF 
1 OFF I OFF I OFF 



• I- 



-I' 



I OFF I OFF 
I OFF 1 OFF 

• a. < ..... 



ON 
ON 



■1 



OFF J 

ON 1 

1 



NA 
412 



TU16/45/777E16 
TU16/45/77/E16 



ROM 4 
ROM 4 



i 



NO i 

YES J 

!• 



173604 
173606 



I OFF 

I OFF 

■1 



# 1 ON I ON 1 OFF 1 OFF 

# 1 ON 1 ON 1 OFF 1 OFF 
.— 1 1 1 1 



I OFF 1 OFF 
1 OFF 1 OFF 
1 1 



ON 
On 



OFF 1 
ON J 



. t , 



ii 



NA 
612 



* Sl-2: hHEh ON, POWER-UP BOOT IS ENABLED j WHEN OFF, POWER-UP BOOT DISABLED. (MUST BE OFF FOR 1 1/24, /60. SEE 11/24, /60 DOCUMENTATION 
FOR POWER-UP BOOT) 



wnj 



nr, tuHau^i &rn.i)LiM A Ut< , ft UbU^c .'iKcnwiuv. 



f.k.^M viiitinrifi . n e» «»ntifnpn T V <l*tTfn MTIUDrn Te xr f\ n Pirffirnpn 



IT IS ASSUMED TO BE ZERO. LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,A"D 
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE. 



.......... .............v. ............ .....a. I 

DEVICE 1 MNEMONIC 1 UNIT 1 CSR I 

1 1 1— I 

TU16/45/77/E16 1 MM 1 0-7 1 772440 1 
— I 1 1— 1 



TUi 
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TABLE 2-7 
ROM P/N 23-758A9 

THE TABLE BELOW CONTAINS THE FOLLOWING: 

1.M9312 SWITCH SETTINGS FOP POWER-UP BOOT OR PUSH-BUTTON BOOT OF DEVICE. 

2, THE START ADDRESS FOR THE CONSOLE LOAD AND START SEOURNCE, 

NOTES IF DIAGNOSTIC APE TO BE RUN, A CPU DIAGNOSTIC ROM MUST BE IN LOCATION E20, AND JUMPER W8. MUST BE OUT, 



DEVICE TO BE 
BOOTED 



1 ROM 



i LOC. 
•i 

I ROM 1 
i ROM i 



l DIAG- 
NOSTIC 
-i« 



II M T T 



START 
ADDR. 



1 8 1 



•l< 



•t< 



1 10 



•I 



CODE I 
...... 1 

NA 1 
012 I 

I 

NA 1 
212 1 

1 

NA | 
412 I 

...... 1 

NA 1 

612 I 

1 



TU10/Eltf,TSi)3 
TU10/£10,TS03 



NO 
YES 






173004 
173006 



I OFF 

1 OFF 

.J.—. 



* 
# 



OFF 1 OFF 

OFF 1 OFF 

I— - 



1 OFF I 
I OFF 1 



OFF 1 OFF 1 OFF I ON 
OFF 1 OFF I OFF 1 ON 



■1- 



-I' 



■l- 



■!< 



■!■ 



I OFF 
I ON 



TU1O/EU,TS03 
TU11/E13,TSC3 



i ROM 2 
J ROM 2 
1 ■ 



NO 
YES 








173204 
173206 



1 OFF 

1 OFF 

•» 



* 
* 



OFF 1 ON 
OFF I ON 



1 OFF I 
1 OFF J 



OFF I OFF 1 OFF 1 ON 
OFF I OFF J OFF i ON 



'1' 



>!< 



-I- 



■I- 



1< 



I OFF 
I ON 



TU10/E10,TS03 
TU10/£10,TS03 



I ROM 3 
1 ROM 3 
1 ■ 



NO 

YES 









173404 
173406 



J OFF 

I OFF 

• 1— .. 



* 
» 



ON 1 OFF 

ON I OFF 

.....I..... 



I OFF I 
1 OFF I 



OFF 1 OFF I OFF 1 ON 
OFF 1 OFF 1 OFF I ON 



■J- 



• I- 



•l- 



•l- 



i< 



1 OFF 
1 ON 
■l 



TU10/E14,TS03 
TUlf/ei0fT503 



1 ROM 4 
1 POM 4 



I NO 

I YES 
.J...... 









173604 
173606 



I OFF 

1 OFF 

•! 



* 
# 



ON I ON i OFF I OFF 1 OFF I OFF 1 ON 1 OFF 
ON I ON | OFF 1 OFF | OFF I OFF 1 ON 1 ON 
i I -i« ■•— 1 1 i 1— — . 



# S1-2J WHEN ON,POWER-UP BOOT IS ENABLED f WHEN OFF, POWER-UP BOOT DISABLED, (MUST BE OFF FOR 1 1/24, /60.5FE 11/24, /60 DOCUMENTATION 
FOP POWER-UP BOOT) 

WHEN BOOTING FROM THE CONSOLE EMULATORS DEVICE MNEMONIC AND UNIT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED, 
IT IS ASSUMED TO BE ZERO. LISTED BELOW ARE THE DEVICE MNEMONIC A«D UNIT NUMBERS SUPPORTED BY THIS ROM, AND 
THE DEVICE CSP ADDRESS ASSUMED BY THE SOOT CODE, 



DEVICE 1 MNEMONIC I UNIT i CSR 

I I I 

TU10/E10,TS03 i MT 1 0-7 1 772522 
I » 1 



TU) 
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"A^LE 2-8 
ROM p/n 23-759A9 

THE TABLE BELOW CONTAINS THE FOLLOWING: 

1.^9312 SWITCH SETTINGS FOR pOWER-UP BOOT OR PUSH-BUTTOM BOOT OF DEVICE 

2. THE START ADDRESS FOR THE CONSOLE LOAD AND START SEOUFNCE 

NOTES IF DIAGNOSTIC ARE TO BE RUM, A CPU DIAGNOSTIC »QM mmct r? tu 't.^ >rrg« *„« ,«o t, m „s,„ .... ,. f .,_ __ .. 



DEVICE TO BE 1 ROM 
BOOTED ! LOC. 



R503/94 
RS03/04 

RSP3/04 
RS03/04 

RS03/04 
RS03/04 

••• * w » * ■ 

RS0J/4-4 
RS*3/04 



1 DIAG- I UNIT J START J SWITCH SETTINGS SI- 

INOSTIC 1 I ADDR. 1 1 I 2 1 3 J 4 J 



1 



I 



8 J 



—--{ 

11 SWR i 
i 13 J J CODE I 



ROM 1 J NO J 
ROM 1 J YES J 

•••■■••{•••■••.la, 

ROM 2 J MO J 
ROM 2J YES i 

.--•--- I ....... j .. 

ROM 3 I NO J 
ROM 3 J YES 1 

■•••••• J....... j.. 

ROM 4 1 NO | 
ROM 4 1 YES 1 

• 1 -I — 



1 

! 

1 

I 
1 

1 

I 

1 

..... 1 

<* ! 

1 

..... 1 



» 
* 



OFF 1 OFF 1 
OFF 1 OFF 1 

I !« 

OFF I ON 1 
OFF I ON 1 

[••.•.£. ....!< 
ON 1 OFF 1 
ON 1 OFF I 

1— --1-....J. 
ON 1 ON 1 
ON 1 ON 1 
1 ... 

* Sl-2: WHEN ON,POWER-UP BOOT IS ENABLED;WHEN OFF, POWER-UP BOOT DISABLED. (MUST BE 
FOR POWER-UP BOOT) 



173004 
173006 

173204 
173206 

■ «••••■»• 

173404 
173406 

****** mm 

173604 
173606 



1 OFF 

1 OFF 
■1— — ! 

I OFF 

I OFF 
• 1 ..... j 

1 OFF 

1 OFF 
■1 j 

1 OFF 

1 OFF 
■I 






# 
# 



OFF 
OFF 

OFF 

OFF 

OFF 
OFF 

OFF 
OFF 



'I- 



'11- 



1 OFF J OFF 1 OFF 1 ON 1 OFF 1 1 NA ' 
1 OFF 1 OFF 1 OFF 1 ON 1 ON 1} 012 j 

J --...{.„_.. I.....J..... J .....j | ...... | 

i OFF 1 OFF 1 OFF 1 ON 1 OFF 11 NA 1 
I OFF 1 OFF J OFF 1 ON 1 ON jj 212 1 
...... }.....{. ....j..... j .....j j ...... j 

I OFF 1 OFF 1 OFF 1 ON I OFF 1 1 NA 1 
1 OFF 1 OFF I OFF 1 ON 1 ON 11 412 I 
1---— 1-----1 -•...!. ....j.....j 1-.....J 

1 OFF 1 OFF 1 OFF 1 ON t OFF 1 1 NA 1 
1 OFF J OFF I OFF 1 ON 1 ON J J 612 1 
1 » 1 1 1 11 1 



OFF FOR U/24, /60. SEE 11/24, /60 DOCUMENTATION 



WHEN ROOTING FROta THF PflMSnT.F FMfTT *T«n > nrrirT... ,i»,r,„^w./, ...- .... . _ 

DE VICE J MNEMONIC I UNIT 1 CSR 1 
1 J— -— l , 

RSO3/04 1 DS « . 7 j 772040 t 

1 ! i I 



TUJ 
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TA"LE 2-9 
ROM P/>J 23-760A9 

THE TABLE RELO** CONTAINS THE FOLLOWING! 

1.M9312 SWITCH SETTINGS FOR POWER-UP BOOT OR PUSH-BUTTO^ BOOT OF DEVICE. 

2. THE START ADDRESS-FOR THE CONSOLE LOAD AND START SEQUENCE. 

NOTES IF DIAGNOSTIC ARE TO BE RUN, A CPU DIAGNOSTIC ROM MUST BE IN LOCATION E20, AND JUMPER W8 MUST BE OUT, 



DEVICE TO BE 
BOOTED 



HUM 

LOC, 



1 NO STIC 



U f i 1 T 



START 
ADDR. 



3 I < 

..■•I ... 



I I .ewe I 



8 



9 J 10 

.... t ..... 



CODE 



PC05 
PC*5 



ROM 
ROM 



NO 
YES 









173004 
173006 



OFF 
OFF 



* 



OFF 
OFF 



OFF 
OFF 



OFF 
OFF 



t OFF 

I OFF 

-1 



OFF 
OFF 



OFF 
OFF 



Orl 
ON 



OFF 
ON 



NA 
012 



PC05 
PC05 



ROM 2 
ROM 2 



MO 
YES 









173204 
173206 



OFF 
OFF 



# 
* 



OFF 
OFF 



on 

ON 



OFF 

OFF 



! OFF 

I OFF 

■ 1— — 



OFF 

OFF 



OFF 
OFF 



ON 
ON 



OFF 
ON 



NA 
212 



PC 05 
PC«5 



ROM 
ROM 



3 
3 



NO 
YES 



P 



173404 
173406 



OFF 
OFF 



* 



ON 
ON 



OFF 
OFF 



OFF 
OFF 



I OFF 

I OFF 

,i— -. 



OFF 
OFF 



OFF 

OFF 



0*1 
ON 



OFF 
ON 



NA 
412 



PC05 
PC05 



POM 
ROM 



4 
4 



NO 
YES 




Id 



173604 
173606 



OFF 
OFF 



# 
* 



ON 
ON 



ON 
ON 



OFF 
OFF 



t OFF 
J OFF 



OFF 
OFF 



OFF 
OFF 



ON 

ON 



OFF 
ON 



NA 
612 



•1< 



,;— -. 
1 OFF 
1 OFF 

-l — ... 



LO SPD RDR 
LO SPD PDP 



ROM 1 
ROM 1 



I 

i HO 
I YES 








173034 
173036 



OFF 
OFF 



* 
* 



OFF 
OFF 



OFF 
OFF 



OFF 
OFF 



ON 
ON 



ON 
ON 



ON 
ON 



OFF 
ON 



NA 

042 



LO SPO RDR 
LO SPD RDR 



ROM 2 
ROM 2 



NO 
YES 




1 



173234 
173236 



OFF 
OFF 



* 
# 



OFF 
OFF 



ON 
ON 



OFF 
OFF 



I OFF 
I OFF 



ON 
ON 



ON 
ON 



ON 
OH 



OFF 
ON 



NA 
242 



LO SPD RDR 
LO SPD RDP 



ROM 3 

ROM 3 



NO 
YES 







173434 
173436 



OFF 
OFF 



* 
# 



ON 
ON 



OFF 
OFF 



OFF 
OFF 



I OFF 

I OFF 

• !•.... 



ON 
ON 



ON 
ON 



ON 
ON 



OFF 

ON 



NA 
442 



LO SPD RDR 
LO SPD RDR 



ROM 4 
ROM 4 



J 

I NO 
I YES 
■I 









173634 
173636 



OFF 
OFF 



* 



ON 
ON 



ON 
ON 



OFF 
OFF 



» OFF 

1 OFF 

■ 1— ... 



ON 
ON 



ON 
ON 



Oh 
ON 



OFF 
ON 



NA 
642 



« Sl-2: WHEN ON, POWER-UP BOOT IS ENABLED jWHEN OFF,POWER-UP BOOT DISABLED. (MUST BE OFF FOR 11/24, /60. SEE 11/24, /60 DOCUMENTATION 
FOR POWER-UP BOOT) 

WHEN BOOTING FROM THE CONSOLE EMULATOR, A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED. IF UNIT NUMBER IS NOT ENTERED, 
IT IS ASSUMED TO BE ZERO. LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM, AND 
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE. 



DEVICE 

PC05 

LO SPD RDP 



i MNEMONIC I UNIT J CSP 



•I' 



■I' 



PR 



N/A I 777550 



■»< 



•J' 



TT 



J N/A i 777563 
■I 1 



~vuo 



M93J2 SET UP MiD INSTALLATION PROCURE (K-SP-M9312. 



THE TABLE BKLOW CONTAINS THE FOLLOWING! 

1.^9312 SWITCH SETTINGS FOP POWEP-UP B OOT 
v,nmr~ ,A" ■ 5l " Bi Auukcbo 'UP THE CONSOLE LOAD AND 
NOTES IF DIAGNOSTIC APE TO BE PUN, A CPU DIAGNOSTIC 



OR 



.tf-4) 



TABT.E 2-1 Pi 
ROM P/n 21-761A9,766A9 

PUSH-BUTTOv BOOT OF nEVirg. 

START SEQUENCE. 

ROM MUST BE IN LOCATION 



Page 30 



E20# AND JUMPER we MUST BE OUT. 



DEVICE TO BE 
BOOTED 

TU6W 
TU6« 



I ROM. | DIAG- 



• i.nr 



• "us lit. 



•!---.. --1-....I 

i ROM 1 I NO 
1 ROM 1 1 YES 



......... ....... j. ...... j. ...... 



TU60 

TU60 

TU60 
TU60 

TU60 
TU60 



• S1-2J WHEN 
FOR 



J ROM 2 I NO 
1 POM 2 J YES 
■ . — « J. ...... J ..... i 

I ROM 3 J no 
i ROM 3 1 YES 

».-.J ....... j ...... 

1 ROM 4 } MO 
1 ROM 4 1 YES 

•---1 ....... j...... 

ON, POWER-UP BOOT IS 
POWER-UP BOOT) 



1 UNIT 

i 

1 .»•»..« 

I 

I Hi 

1 

1 
J 

: - 

l P! 
J 
{...... 

1 
J O 



J START 
1 AODR, 
■I--— ------ -.— ■ 

1 173004 

1 173006 

■J. ...... ..-..« 

1 173204 
1 173206 

•1— — — — — — — — — — — — a 

! 173404 
i 173406 

■I--— — — — — — a— — — . 

1 173604 
1 173606 



I SWITCH SETTINGS Sl- 
l 1 1 2 
-1— »-. j .... 

1 OFF I # 

I OFF | » 
"I----- J .... 

I OFF J » 

I OFF | » 
■I-.... j.... 

I OFF 1 » 
J OFF { # 
■I----. j .... 
1 OFF 1 # 
1 OFF J » 



3 


1 


4 


i 


5 


1 


6 


I 


«**« 


-1 


.... 


-» 


.... 


-I 


----i 


■ | 


OFF 


1 


OFF 


1 


OFF 


1 


OFF 


1 


OFF 


1 


OFF 


1 


OFF 


J 


OFF 


1 


— — .— — j 


»...< 


-1 


■ a--. 


• 1 


— —.1 


OFF 


1 


ON 


J 


OFF 


1 


OFF 


J 


OFF 


1 


ON 


J 


OFF 


i 


OFF 


1 


..«- -»— j ■ 


»-*««« 


. {*...-!• 


• - — -! 


ON 


1 


OFF 


1 


OFF 


J 


OFF 


1 


ON 


1 


OFF 


1 


OFF 


1 


OFF 


1 


.— — — ■ 


•I- 


• •«■«■« 


• 1 — — — — ■ 


■1 


1 


ON 


I 


ON 


1 


OFF 


1 


OFF 


J 


ON 


• 

• 


ON 


1 


OFF 


1 


OFF 


J 


• — ... 


1- 


■ — — — « 


1- 


• — — — ■ 


1- 


>--—- 


1 



7 18 19J 

-----1-----J--.-.J 

OFF 1 OFF I ON } 

OFF I OFF 1 ON J 

..... j .. ...j._... | 

OFF ! OFF 1 ON I 

OFF 1 OFF 1 0,M l 

! I— — I 

OFF I OFF 1 ON I 
OFF J OFF J ON J 

■■»•*» • I m em m m m I m m m * m I 

OFF 1 OFF 1 ON t 

OFF I OFF i ON 1 

'----l-....j.«.a.}. 



11 
10 11 

----- 1 !■ 
OFF 11 
ON Ji 

...--{ j. 

OFF 1 1 
ON u 

— --n- 

OFF 1J 
ON u 

.....11. 



SWR 

CODE 

NA 
012 

.a..! 

NA 

212 

.— ... 

NA 
412 



OFF |l 
ON J | 
——11, 



NA 
612 



EN«,L E D,»HE» OrP,POW ER . UP BOO! DISABLED. (MUST BE F7 E0* „„4,/....„ ll/J4 ./„ DOCU^T.T.O- 



THE DEVICE CSR ADDRESS ASSUMED BY THE MOT 2o DE ! """CMC ,„„ „„„ NUM8ERS g OT p 0ME0 „ „„ „„„_ A J£ E »T E R E D, 



DEVICE 


1 MNEMONIC 1 UNIT 


1 CSR 1 


TU60 


1 CT 1 0-1 


J 777500 1 









HO 
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TUBLE 2-11 
RO^ P/W 23-811A9 



THE TABLF BELOW CONTAINS THE FOLLOWING:^ ^ Qp pufiH< . B0IT0 „ 80QT Qp D£VICE . 

CONSOLE LOAD AND START SEQUENCE. 
N0TES ,p nnr.Nn.STic: akil iu dl ku«.R CPU DIAGNOSTIC ROM MUST BE IN LOCATION E20, 



1.M9312 SWITCH SETTINGS 
2,TriE START ADDRESS FOR THE 
IF DIAGNOSTIC ARE TO BE RUN, ft 



AND JUMPER W8 MUST BE OUT. 



DEVICE TO BE I POM 1 DIAG- 1 UNIT i START 
BOOTED I LOC, 1N0STIC | I ADDR. 

... — . — — — — J ------- 1 ------- 1 ------- } ——. — - — — 

R X02 I ROM 1 t rtO I 1 173004 

RX 02 J ROM 1 I YES J ! 173006 

.. — — - — — ---I— — -l ------- 1 --—-=!— — — — 

RX 02 I ROM 2 i NO I I 173204 

RX02 I ROM 2 1 YES i 1 173206 

.......-..------ J ------ 1 ------- 1 ------ I ---------- 

RX02 1 ROM 3 I NO ! fl 1 173404 

PX02 I ROM 3 I JtES 1 I 173406 

.— — . — ---— J— — — J — — —!—- — -t— -------- 

RX (»2 ! ROM 4 I NO 1 I 173604 
RX0? I ROM 4 I YES J « I 173606 
! 1 i * 

« Sl-2: WHEH ON,pOW£R-UP BOOT IS ENABLED jWHEN OFF,POW 
FOR POdER-UP BOOT) 

WHEN 600TING FROM THE CONSOLE EMULATORS DEVICE MNEMO 
IT IS ASSUMED TO BE ZERO. LISTED BEL04 ARE THE DEVICE 
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE. 

^«™»»«— — — — — — — — —————— — — — — — — — — — — — — — — — — — — — — • 

DEVICE I MNEMONIC 1 UNIT 1 CSR I 
.. — — — J -I- j— — —I 

PX02 I DY i 0-1 J 777170 i 



i SWITCH 

I 1 

i J ■■ — — — •i 

1 OFF 
I OFF 

• \ -m * ■» • m 

I OFF 
t OFF 

■ 1 — — a—- 

I OFF 

I OFF 
•I 

I OFF 

1 OFF 
-J— — 



SETTINGS Sl- 

2 I 3 1 4 i 5 1 6 J 

,...{. ..--■—— 1-— -1-----1 

» I OFF 1 OFF I OFF I OFF I 

* 1 OFF I OFF ? OFF J OFF i 
...-!— -— 1—-—1 -—--!----- 1 

* I OFF 1 ON 1 OFF J OFF 1 

* J OFF I ON I OFF I OFF I 
... .{-— — I— — 1— -— 1-— — 1 

* 1 ON I OFF I OFF 1 OFF 1 

* 1 ON I OFF I OFF i OFF 1 
....!.---. I---.. 1-----1-----1 

* } ON I ON I OFF I OFF I 

* | ON t ON I OFF 1 OFF I 
1 1 1 J I 



7 18 19 
I.... j—--—.}—--- 
OFF 1 OFF 1 ON 
OFF I OFF 1 ON 

OFF I OFF I ON 
OFF 1 OFF I ON 

•————}————— J— — — — 
OFF I OFF I ON 
OFF I OFF I ON 

.....1 — 1 — 
OFF I OFF I ON 
OFF 1 OFF 1 ON 

1 I— - 



11 SvgR 
I 10 11 CODE 

-1— ... 11— — . 
1 OFF 11 NA 
1 0« 11 012 

-I— ... 11— — - 
I OFF 11 NA 
1 ON 11 212 

.}..-.-! !—---• 

1 OFF 11 NA 
I ON 11 412 
1 — .... 1 J ..... • 
1 OFF It NA 
! ON 11 612 
1 11 " 



ER-UP BOOT DISABLED. (MUST BE OFF FOR 1 1/24, /60. SEE 11/24, /60 DOCUMENTATION 

NIC AND ITNTT NUMBER ARE REQUIRED. IF UNIT NUMBER IS NOT ENTERED, 
MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM, AND 



TW 
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TABLE 2-12 
ROM p/N 23-764A9 

THE T^PLE BELOW CONTAINS THE FQLLOWIHGl 

1.M9312 SWITCH SETTINGS FOP pO*'ER-UP BOOT OR PUSH-BUTTON BOOT OF DEVICE. 

2. THE START ADDRESS FOR THE CONSOLE LOAD AND START SEOUFNCE, 
NOTES IF DIAGNOSTIC ARE TO BE RUN, A CPU DIAGNOSTIC ROM MUST BE IN LOCATION E2<3, AND JUMPER W8 MUST BE OUT. 



DEVICE 
BOOTED 



TO BE 



ROM 
LOC. 



1 DIAG- 
1NOSTIC 
•1 • 



I UNIT 



i ROM 1 1 HO 
I ROM 1 » YES 



I START 
I ADDR, 



i SWITCH SETTINGS Sl- 



t 3 



■!• 



4 ! 
.... J. 



1 8 
1— . 



10 



SWR 
CODE 



TS04 
TS04 







173004 

173006 



OFF 
OFF 



* 



1 OFF I OFF i OFF J OFF 
I OFF I OFF 1 OFF ! OFF 



■I' 



■1- 



1 — 

J OFF I ON 
I OFF I ON 



■1- 



•I' 



OFF i OFF 
OFF i OFF 



ON 
ON 



I OFF 
1 ON 

• J— ... 



NA 
012 



TS04 
TS04 



1 ROM 2 
; ROM 2 
I • 



NO 
YES 









173204 
173206 



OFF 
OFF 



* 

* 



-— 1 - 

I ROM 3 1 NO 
1 ROM 3 ' YES 
1 ! 



1 OFF J OFF 

I OFF 1 OFF 

,....— ! 



OFF J OFF 
OFF i OFF 



ON 
ON 



OFF 
ON 



NA 
212 



TS04 
TS04 








173404 
173406 



OFF 

OFF 



# 



I Of; 

I On 
,1 



I OFF 1 OFF 1 OFF 
I OFF I OFF t OFF 



OFF { OFF 
OFF 1 OFF 



CN 
ON 



•I- 



i< 



1- 



OFF 
t ON 
.1. — .. 



NA 
412 



TS04 
TS04 



I ROM 4 1 NO 
1 ROM 4 t YES 
1 1— — 



9, 




173604 
173606 



OFF 

OFF 



# I ON 1 ON 1 OFF 1 OFF 

# 1 ON | OH t OFF J OFF 
.— I I I I— - 



OFF J OFF 

OFF i OFF 

I—- 



ON 

on 



I OFF 
i ON 



I 



NA 
612 



« R1-2; fc-HEN ON? POWER-UP BOOT IS ENA«LED;WHEN OFF; POWER-UP SOOT DISABLED* (MUST BE OFF FOR 1 1/24. /60. SEE 11/24. /60 DOCUMENTATION 
FOR POWER-UP BOOT) 

WHEN BOOTING FROM THE CONSOLE EMULATOR, A DEVICE MNEMONIC AND UNIT NUMBER ARE REQUIRED,' IF UNIT NUMBER IS NOT ENTERED, 
IT IS ASSUMED TO BE ZERO. LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM, AND 
THE DEVICE CSR ADDRESS ASSUMED 3Y THE BOOT CODE. 

.................. ...... ...........a........ I 

w — — •www — www— v — w — — www— ww — WWW — WW^VWWW— '— — , 

DEVICE J MNEMONIC i UNIT 1 CSR I 

J "1 i I 

TS04 t MS I 0-3 t 772520 J 
- ! i 1 J 



TUi 
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T&BLE 2-13 
ROM P/N 23-765A9 

THE TABLE BELOW CONTAINS THE FOLLOWING: 

1.M9312 SWITCH SETTINGS FOR POWER-UP BOOT OR PUSH-BUTTON BOOT OF OEVICE 

2. THE STAFT ADDRESS FOR THE CONSOLE LOAD AND START SEOUFNCE 
NOTES IF DIAGNOSTIC APE TO BE RUN, A CPU DIAGNOSTIC ROM MUST BR IN LOCATION £20, AND JUMPER W 8 MUST BE OUT. 

DEVICE TO BE *" —— ———— — — — -_- _______ 

BOOTED 



J ROM 

J LOC. 
,1— . — , 



1 DIAG- I UNIT 

1NOSTIC 1 

1 — 1 - 



J START 

1 AODR. 

>1 



1 SWITCH SETTINGS Sl- 



l 



1 



'•— - — ———I 

11 SWR { 
1 7 I 8 1 9 1 10 it CODE J 



TU58 
TU58 



1 ROM 1 1 

1 ROM 1 1 

•1 --1- 



!NiO 

.ES 








173004 
173006 



1 OFF 
1 OFF 



•1' 



• !< 



-1 



# 
# 



1 1 1 — II-.— ..i 

OFF 1 OFF I OFF 1 OFF 1 OFF 1 OFF 1 ON I OFF 1 1 NA J 
OFF I OFF 1 OFF 1 OFF 1 OFF 1 OFF I ON I ON It 012 1 



TU58 
TU58 



1 ROM 2 1 

1 ROM 2 1 

-1 1- 



NO 
ifES 









173204 
173206 



I OFF 
I OFF 
1 



» 
* 



OFF 1 ON 1 OFF 1 OFF 1 OFF i OFF ! ON J "off"! i""na""i 
OFF 1 ON 1 OFF 1 OFF 1 OFF 1 OFF 1 0« 1 ON J! 212 1 



TU58 
TU58 



1 ROM 3 1 
i ROM 3 1 



NO 

YES 








173404 
173406 



I OFF 

1 OFF 

• I.—. 



■I' 



■!■ 



.1« 



•l> 



* 
# 



■J' 



'l> 



--l.-_._j J......I 

ON I OFF 1 OFF 1 OFF J OFF I OFF 1 ON 1 OFF J 1 NA I 
ON I OFF 1 OFF 1 OFF 1 OFF 1 OFF 1 ON I ON 11 412 1 



TU58 
TU58 



1 



1 ROM 4 
1 ROM 4 I 
■1 1 



NO 
.ES 








173604 
173606 



■1- 



1 OFF 

1 OFF 

'1 



-!• 



• 1' 



-!■ 



# 
# 



I 1^ • 1 « ( 

ON 1 ON t OFF 1 OFF t OFF I OFF 1 ON 1 OFF 1 1 NA 1 
ON I ON 1 OFF 1 OFF 1 OFF 1 OFF 1 ON 1 ON 11 612 1 



■I- 



■I< 



■ 1- 



•l< 



1 1 1 -11 

So„Ffi!„S"«nn??° T " ENABLED ' WH5N OFF, POWER-UP BOOT DISABLED. (MUST BE OFF FOR 11/24, /60. SEE 11/24, /60 DOC 



•1 



FOR POWER-UP BOOT) -.,.— ~---r -w^ „._*____. i« U _i __ urr rutt 11/-1, /&_ .SEE 11/24, /60 DOCUMENTATION 

TS E rc 9 ?2l, I 1 _^ F ^ M l HE C0NS0LE EMULATORS DEVICE MNEMONIC AND UNIT NUMBER ARE REQUIRED; IF UNIT NUMBER IS NOT ENTFRFn 

5. I _.:s_"S R , _ s„.;s ,, -js.!S5 D a; E s. ssStW" " ,,ehonic a,d m " nuhdebs suppos "° 8 " " ms s ™»» 

DEVICE 1 MNEMONIC I UNIT 1 CSR I 
1 1 -1 1 

TU58 1 DD J 0-1 i 776500 1 

»" 1 1 "1 



Vol 
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SECTION 8 
SI SWITCH SETTIG FOP COMMUNICATION BOOT P.QM5 



TW 
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TABLE 3-1 
ROM P/M 23-8*2A9,863A9,864A9 
THE TABLE BELOW CONTAINS THE FOLLOWING* 

1.^9312 SWITCH SETTINGS FOP POWER-UP BOOT OR PUSH-BUTTON BOOT OF DEVICE 
2. THE START ADDRESS FOR THE CONSOLE LOAD AND START SEOUFNCE. DEVUE ' 



DEVICE TO BE 
BOOTED 



i Unit : start 
J LOC, INOSTIC 1 1 ADDR. 
i J I 1 



1 SWITCH SETTINGS Sl- 
1112 13 14 
1 !-— 



I 



1 6 
.1- 

1 OFF 
J OFF 

• 1 ..... 

1 OFF 
J OFF 

> 1 ..... 

1 OFF 
I OFF 
1— — 
J OFF 
1 OFF 
I 



1 



8 



1 10 



11 SWR 
11 CODE 



DMC-U 
DMC-11 

■■••■•■•..a.., 

DMC-U 
DMC-11 

——..............I 



DMC-U 
DMC-U 

DMC-U 
DMC-U 



1 ROM 1 J NO • 
1 ROM 1 1 YES 1 
l--«.--»l..--..»j, 
1 ROM 1 I NO I 
1 ROM 11 YES 1 

•■■•■|«aa aa ..J, 

1 ROM 2 1 NO 1 
J POM 2 1 YES 1 
l....... }......*], 

1 ROM 2 1 .NO J 
1 ROM 2 1 YES 1 
1 1 !■ 



1 
ft 1 

1 i 
I I 

...... 1 ■ 

1 

I 

■ !< 

1 1 
1 I 



173004 
173006 

■ • »•«»«■•» ■ 

173030 
173032 

• ■—••■ma 

173204 
173206 

■ ■►»■■«■ ■«■ 

173230 
173232 



>I< 



OFF 1 OFF 1 
OFF 1 OFF 1 

— — ■— .J.....JI 
OFF 1 ON J 
OFF 1 ON J 

— ......... J. 

ON 1 OFF 1 
ON I OFF 1 

. — ............ 

ON 1 ON I 
ON I ON 1 

1 I- 

pSweR-Sp"bCO??° T " ENABLEDJWHEN OFP,PO»ER-UP BOOT DISABLED. (MUST BE 

NOT£S 



1 OFF 1 # 
1 OFF 1 # 

•!«>---. J. .... 
1 OFF 1 « 
1 OFF 1 * 

■ 1 .-».. j ..... 
1 OFF 1 # 
I OFF 1 # 

'!---«. J ..... 
1 OFF 1 * 
1 OFF 1 # 
1 1- 



•1< 



OFF 
OFF 

»■»««' 

OFF 
OFF 

t m m m i 

OFF 
OFF 

OFF 
OFF 



1 OFF 1 OFF 
1 OFF 1 OFF 
1 ..... j ..... 
1 OFF 1 OFF 
1 OFF I OFF 
J ..... l ..... 
I OFF J OFF 
1 OFF 1 OFF 

1 i 

J OFF 1 OFF 
1 OFF 1 OFF 



1 11 • 

ON | OFF 11 NA 
ON 1 ON U 012 

-----1-----1J ...... 

ON 1 OFF 11 NA 
ON J ON II 012 

>..-. J. ....[ >...... 

ON I OFF 11 NA 
ON 1 ON 11 212 

• --».i..-..] J ...... 

ON • OFF 11 NA 
ON 1 ON U 212 



!• 



# SI -2 1 WHEN 
FOR 



■1 



OFF FOR U/24,/60,SEE U/24,/60 DOCUMENTATION 



^I^SpD^rBE^ MNEMONIC A ND UNTT NUMBER ARE REQUIRED. IF UNIT NUMBER 

THENCE CSR^DPREsfASsJ^fB^THE BoVcODeT MNEM ° NIC *"° """ ""^ SUPP ° FTED " ^ ""' 

JSf T B ?S T IVLtll rull ABS0LUTE " A W D «UHOUT EXCEPTION ##. B E INSTALLED IN SEQUENCE 

THAT IS ,23-862*9 THRU 23-8o4A9 IN BOOT ROM POSITIONS 1 THRU , f J P "J 8o5t ROM pOsiu^NS 2 THRU 41.1 

IF DIAGNOSTICS APE TO BE RUN , A CPU DlAGNOATI C ROM MUST BE IN LOCATION E 20 , A ND JUMPER W8 MUST BE OUT. 

------------—------............ ...... ....... i 

DEVICE 1 MNEMONIC 1 UNIT I CSR . 

— ---- — ----■•- J .......... j....... j. ...... .j 

° MC " 11 J XH l " 16 J ADDRESS AND VECTOR SET To FLOATING ADDRESS 
..............j ..j _j AN0 VECT0R CONVECTIONS 



ER IS NOT ENTERED, 
AND 



VJ 
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TABLE 3-2 
ROM P/N 23-868A9,869A9,87iZlA9 

THE TABLE BELOW CONTAINS- THE FOLLOWING: 

1.M9312 SWITCH SETTINGS FOP pOWER-UP BOOT OR PUSH-BUTTON BOOT OF DEVICE. 
2, THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUENCE 



DEVICE TO BE 
BOOTEO 



ROM J DIAG- J UNIT 
LOC, 1NOSTIC 1 



■I- 



■I' 



START 

ADDfl, 



I SWITCH SETTINGS Sl- 

l I 1 2 J 3 1 4 1 



1 



J 



1 8 



I 10 



CODE 



OUil 
DU11 



POM 1 i NO J 
ROM 1 I YES I 



173004 
173006 



I OFF 

I OFF 



■I' 



■i- 



* 
* 



1- 



■I- 



OFF 1 OFF 1 OFF I OFF 1 OFF 1 OFF i ON 
OFF 1 OFF 1 OFF 1 OFF I OFF 1 OFF I ON 



OFF 
ON 



NA 
012 



DUji 
DU11 



ROM 1 1 NO I 
ROM 11 JE5 J 



173030 
173032 



■1- 



1 OFF 
I OFF 



* 



<l< 



OFF J ON 
OFF I OH 



'I' 



■I- 



1 OFF I OFF t OFF 1 OFF I ON 
I OFF I OFF t OFF ! OFF J On 



OFF 
ON 



NA 
012 



DU11 
DU11 



ROM 2 1 NO 
ROM 2 J YES 



9 





173204 
173206 



I OFF 
1 OFF 



l< 



■!• 



» 
* 



ON 1 OFF i OFF 1 OFF I OFF 1 OFF 1 0* 
ON 1 OFF i OFF I OFF t OFF 1 OFF « ON 



OFF 
ON 



NA 
212 



duii 

DUU 



ROM 2 I NO J l 

ROM 2 I JfES 1 1 

• I 1 — ... 



173230 
173232 



I OFF 
i OFF 






ON i ON 
ON J ON 



•I' 



! 



i OFF 1 OFF 1 OFF J OFF 1 ON 
I OFF i OFF 1 OFF 1 OFF • ON 

J— —i J : i— ■ 



OFF 

ON 



NA 
212 



# Sl-2t KhEN ON, POWER-UP BOOT IS ENABLED » WHEN OFF, POWER-UP SOOT DISABLED. (MUST BE OFF FOR 1 1/24, /60, SEE H/24,/60 DOCUMENTATI 



STIB DnWFR.MD Dflflfl 

■ - - - " ------- — , w W w * ^ 



ON 



NOTES 

WHEN BOOTING FROM THE CONSOLE EMULATORS DEVICE MNEMONIC AND UNIT NUMBER ARE REQUIRED. IF UNIT NUMBER IS NOT ENTERED, 
IT IS ASSUMED TO BE ZERO, LISTED BELOW ARE THE DEVICE MNEMONIC AMD UNIT NUMBERS SUPPORTED BY THIS ROM, AND 
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE. 

THE BOOT ROMS *** MUST ABSOLUTELY AND WITHOUT EXCEPTION ### BE TNSTALLED IN SEQUENCE, 

THAT IS ,23-868A9 THRU 23-87?A9 IN BOOT ROM POSITIONS 1 THRU 3, OR IN BOOT ROM POSITIONS 2 THRU 41 M 

IF DIAGNOSTICS ARE TO BE RUN ,A CPU DIAGNOATIC POM MUST BE IN LOCATION E20 ,ANO JUMPER W8 MUST BE OUT. 



DEVICE 
DU11 



1 



J MNEMONIC I UNIT J CSR 1 

J J J 1 

1 XU 1 0-16 I ADDRESS AND VECTOR SET TO FLOATING ADDRESS 
-J. ......... j... ....J ANn VECTOR CONVENTION 



"W 



UQ11 *) C *' T nn *Mi> rtiOTur f imt,,i. « ^ ^ * . . - _ 

..--.... ww* wr m.iij i.'uinutnjiyn r K VI, MJli K £ ( K - S t*-M 9 3 1 2 -0 - 4 J 
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TABLE 3-3 
ROM P/N 23-865A9,866A9,867A9 

THE TABLE BKLO'W CONTAINS THE FOLLOWING! 

1.M9312 SWITCH SETTINGS FOR POWER-UP SOOT OR PUSH-BUTTON BOOT OF DEVICE. 
2. THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUENCE. 



BOOTED 


I 


LOC. 


JNOSTIC 


t UNIT 


I START 
t ADDR, 


I 

1 


SWITCH SETTINGS 
112 13 


Sl- 
i 4 


1 


5 


J 


6 


J 


7 


1 


8 


! 


9 






11 


SfcR 1 


DUP-ll 


J 


ROM 1 


1 


YES 



I 


I 173004 
1 173006 


1 

1 


OFF 
OFF 


1 * 
* 


t 

1 


OFF 
OFF 


1 
1 


OFF 

OFF 


1 
i 


OFF 
OFF 


1 

I 


OFF 
OFF 


1 
t 


OFF 

OFF 


I 

1 


OFF 
OFF 


1 


ON 
OrJ 


1 


OFF 


11 


NA 1 


DUP-ll 


1 


ROM 1 


I 


YES J 


1 1 

t 1 1 


I 173030 
i 173032 


1 

J 


OFF 
OFF 


* 
* 


1 
1 


OFF 
OFF 


J 
1 


ON 

On 


1 
1 


OFF 
OFF 


1 
1 


OFF 
OFF 


I 

1 


OFF 
OFF 


1 


OFF 
OFF 


I 
1 


ON 
ON 


1 

1 


OFF 
ON 


11 


NA i 


DUP-ll 


J 


ROM 2 


1 


YES J 


i 



173204 
173206 


I 
1 


OFF J 
OFF | 


* 

* 


1 
I 


ON 
ON 


! 
J 


OFF 
OFF 


1 

I 


OFF 
OFF 


I 
J 


OFF 
OFF 


1 

1 


OFF 
OFF 


1 
1 


OFF 
OFF 


I 
1 


ON 

ON 


1 
1 


OFF 
ON 


11 


NA 1 


DUP-ll 


I 


ROM 2 


1 


YES J 


1 1 
1 1 


173230 
173232 


1 

I 


OFF J 
OFF J 


# 
# 


1 

i 

• 


ON 
ON 


J 
1 


ON 

ON 


i 


OFF 
OFF 


I 
J 


OFF 

OFF 


1 
J 


OFF 
OFF 


i 

• 

J 


OFF 
OFF 


I 

I 


ON 
ON 


! 


OFF 

ON 


11 


NA 1 



























































# S1 " 2 ' Tot pSwER-Up'bOO?? 01 " ENA8LED ' WHEN Orr.POWBR-UP BOOT DISABLED. (MUST BE OFF FOR 1 1/24, /60. SEE 11/24, ,60 DOCUMENTATION 



NOTES 



?J 3« B !2I X J V£° V HE C0NS0LE EMULATOR, A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED. IF UNIT NUMBER IS NOT ENTERED. 
«r I J.I?! UM 5 D T ° * E ZER0 ' LISTED B "-0W WE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROLAND ENTERED ' 
THE DEVICE CSR ADDRESS ASSUMED BY THE 300T CODE. RU«»AND 

THE BOOT ROMS ### MUST ABSOLUTELY AND WITHOUT EXCEPTION *»# BE INSTALLED IN SEQUENCE, 

THAT IS ,23-865A9 THRU 23-867A9 IN BOOT ROM POSITIONS 1 THRU 3, OP IN BOOT ROM POSITIONS 2 THRU 4111 

IF DIAGNOSTICS ARE TO BE RUN ,A CPU DIAGNOATIC ROM MUST BE IN LOCATION E20 ,AND JUMPER W8 MUST BE OUT. 



DEVICE 
DUP-ll 



•1 



1 MNEMONIC I UNIT 1 CSR 1 

i I 1 I 

I XW 1 0-16 i ADDRESS AND VECTOR SET TO FLOATING ADDRESS 
i...... ..--J.......J AND VECTOR CONVENTION 
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TAHLE 3-4 
ROM P/N 23-9?6A9,927A9,928A9 



THE TABLE BELOW CONTAINS THE FOLLOWING: 

1.M9312 SWITCH SETTINGS FOR pQWER-UP BOOT OR PUSH-BUTTO" BOOT OF DEVICE 
2. THE START ADDRESS FOR THE CONSOLE Lnan inr, stjdt *r«np«^ * 



♦W6| 



DEVICE TO BE 
BOOTED 


1 
1 


ROM 
LOC, 


1 DIAG- 
NOSTIC 


I UNIT 


1 

1 


START 
ADDR. 


i 


SWITCH 
1 1 


SETTINGS 
2 1 3 

* I OFF 

* • OFF 


Sl- 
1 4 

1 OFF 
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!5 E ?« B !«Sf n r !n M B I H 5 CONSOLE EMULATORS DEVICE MNEMONIC AND UNIT NUMBER ARE REQUIRED. IF UNIT NUMBER IS NOT ENTERED, 
I« X LI5?2 J T ° BE , ZER °. LISTED BELOW ARE THE DEVICE MNEMONIC AMD U1IT NUMBERS SUPPORTED BY THIS ROM,AND ENTERED ' 
THE DEVICE C3R ADDRESS ASSUMED BY THE BOOT CODE. " ' 

THE BOOT ROMS ft** 1 MUST ABSOLUTELY AND WITHOUT EXCEPTION #»♦ BE INSTALLED IN SEQUENCE. 

THAT IS ,23-926A9 THRU 23-928A9 IN BOOT ROM POSITIONS 1 THRU 3, OR IN BOOT ROM POSITIONS 2 THRU 4111 

IF DIAGNOSTICS ARE TO BE RUN ,A CPU DIAGNOSTIC ROM MUST BE IN LOCATION E20 ,AND JUMPER W8 MUST BE OUT. 
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1 MNEMONIC 1 UNIT I CSR 1 

1 1 1 1 

DLU ' XL J 0-16 t ADDRESS AND VECTOR SET TO FLOATING ADDRESS 
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1.0 QPEBftTIONAL NOTES 



1.1. OVERVIEW 

1.2. INTERNAL SWITCH SETTING 

A. POWER UP AND CONSOLE BOOT SWITCHES 



o. 



•"itru 



1.3. CONSOLE EMULATOR 

1.4. BOOTSTRAPPING 

1.5. DIAGNOSTIC TESTS 

1.6. RESTARTING AT THE USER POWER FAIL ROUTINE 

1.7. LOAD ADDRESS AND START PROCEDURE 
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1,0 OPERATIONAL NOTES 



1.1, OVERVIEW 



THE M9312 IS DESIGNED TO PROVIDE BOOTSTRAPPING 
CAPABILITIES FOR ALL PDP-11 SYSTEMS WITH OR WITHOUT THE 
CONSOLE SWITCH REGISTER. IN ADDITION TO PROVIDING 

BOOTSTRAPPING FUNCTIONS FOR ALL MAJOR PDP-11 DEVICES, THE 
M9312 INCLUDES ROUTINES FOP CONSOLE EMULATION AND ALSO 
PROVIDES SOME BASIC CPU AND MEMORY GO-NOGO DIAGNOSTIC TESTS, 

THIS BOOTSTRAP HAS BEEN DESIGNED FOR MAXIMUM 
FLEXIBILITY OF OPERATION, ITS FUNCTIONS MAY BE INITIATED 
AUTOMATICALLY AT A POWER UP, OR BY DEPRESSING THE CONSOLE 
BOOT SWITCH, OR BY A LOAD ADDRESS AMD START SEQUENCE, OR 
EVEN BY USING THE CONSOLE TTY WHILE RUNNING THE CONSOLE 
EMULATOR, 



1,2, INTERNAL SWITCH SETTING 



A SET OF EIGHT MICRO SWITCHES ARE LOCATED ON THE 

M9312 MODULE, THESE ARE USED BY THE ROUTINES TO DETERMINE 

WHAT ACTION IS TO BE TAKEN, THEY GIVE THE USER AUTOMATIC 
ACCESS TO ANY FUNCTION, 



A, POWER UP AND CONSOLE BOOT SWITCHES 

THE PRIMARY ACTIVATING PROCESSES FOR THE M9312 
PROGRAMS ARE EITHER A POWER Up SEQUENCE OR THE ENABLING OF 
THE CONSOLE BOOT SWITCH, 

TO ACTIVATE THE M9312 ON A POWER UP, SWITCH 2 IN THE 
M9312 MICRO SWITCH REGISTER MUST BE IN THE ON POSITION, IF 
THIS SWITCH IS OFF THEN A NORMAL TRAP TO LOCATION 24 TO 
EXECUTE THE USER POWER UP ROUTINE WILL OCCUR, WHEN THIS 
SWITCH IS ON THE OTHER SWITCHES, 3 THROUGH 10, WILL DETERMINE 
WHAT ACTION THE M9312 WILL TAKE WHEN THE POWER UP OCCURS 
(SEE MICRO SWITCH SETTING BELOW), 

IF THE SYSTEM INCLUDES A CONSOLE BOOT SWITCH THEN 
ANY TIME THAT SWITCH IS PRESSED THE M9312 WILL BE ACTIVATED 
(SOME PROCESSORS MAY HAVE TO BE HALTED FOR THIS SWITCH TO 
HAVE ANY EFFECT), THE PROCESS USED TO ENTER THE ROM IS A 
"FAKE" POWER DOWN FOLLOWED BY A POWER UP CAUSED BY PRESSING 
THE BOOT SWITCH (NOTE THAT THE POSITION OF MICRO SWITCH 2 
DESCRIBED ABOVE IS IRRELIVANT TO THE OPERATION OF THIS BOOT 
SWITCH), THIS RESULTS IN A NORMAL POWER UP SEQUENCE IN THE 
CPU, PRIOR TO THE POWER up SEQUENCE, THE M9312 ASSERTS 
773000 ON THE UNIBUS ADDRFSS LINES, THIS CAUSES THE NEW PC 
TO BE TAKEN FROM ROM LOCATION 773024 INSTEAD OF FROM 
LOCATION 000024, THE NEW PC WILL BE THE LOGICAL 'OR' OF THE 
CONTENTS OF ROM LOCATION 773<*24 AND THE EIGHT MICRO SWITCHES 

fW TUC MQlf 1 Mftnflf.fi" f ft SIbTT^U TM TUP AM nneT*TAM TC erpu % m 

A ONE; LIKEWISE A SWITCH IN THE OFF POSITION IS A ZERO), 
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III THIS WAY ALL THE M931? npTIONS ARE ACCESSABLE 8Y MERELY 
GIVING EACH OPTION A DIFFERENT STARTING ADDRESS. -NOTE HERE 
THAT MICRO SWITCH N'JMBER 1* TS OR'ED WITH BIT 1 OF THE DATA 
I h J ROM LOCATION 773024, *lc*n SWITCH NUMBER NINE IS OR'ED 
■"ITH BIT 2 ETC., AND THAT IT IS UNNECESSARY TO PROVIDE A - 
SWITCH WHICH IS OR*ED WITH DATA BIT ft AS THIS COULD RESULT' 
If! AN ODD ADDRESS WHEN GOTNG THROUGH THE TRAP TO LOCATION - 
773024 SEQUENCE. 

B, THE MTCRO SWITCH SETTINGS. 

THE SETTING OF THE MICRO SWJTCHS DEPENDS ON THE VARIOUS 
POMS USED AND THE POSITION THEY ARE USED IN ON THE M9312. 
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1.3. 



CONSOLE EMULATOR 



THESE ROUTIMES APE ESSENTIAL TO ANY PROCESSOR 
"ITHOUT A CONSOLE. THEY PROVIDE THE USER THE CONSOLE 
FUNCTIONS OF LOAD ADDRESS, EXAMINE, DEPOSIT, AND START, 
ALSO THE ABILITY TO EXECUTF » BOOTSTRAP FUNCTION WITH ANY OF 
THE ABOVE DEVICES IS GIVEN, 



*» a * •*»*...* 



THE FIRST THING THAT WILL EXECUTED (IF 020 IS THE 
CONTENTS OF THE MIckO SWITCHES) ARE THE PRIMARY CPU 
DIAGNOSTICS. 

THEM THE DISPLAY ROUTINE IS ENTERED, THIS ROUTINE 
TYPE THE CONTENTS OF R0, R4, Sp AND R5 (NOTE THE 
SEQUENCED ON THE TELETYPE AS FOUR 16 BIT OCTAL NUMBERS, 
PRESSING THE CONSOLE BOOT SWTTCH CAUSES PDP-11 SYSTEMS (E.G. 
PDP-ll/04's) WITHOUT CONSOLE SWITCH REGISTERS TO COPY THE PC 
INTO R5 BEFORE THE POWER UP SEQUENCE STARTS, 

A KEYBOARD DISPATCH ROUTINE IS THEN ENTERED TO 
INTEFPRETE THE USERS COMMANDS, THIS ROUTINE TYPES A 
CARRIAGE RETURN AND A LINE FFED, THEN GIVES THE PROMPT '9', 
i\LL COMMANDS ARE TWO CHARACTERS. IF THE USER TYPES AN 
ILLEGAL COMMAND IT WILL BE IGNORED AND THE KEYBOARD DISPATCH 
IS RESTARTED, LEGAL COMMANDS AREl 



L<SPONUMBFR 
LOAD 



ADDRESS! iLOAD THE INTERNAL 



ADORFSS POINTER WITH 'NUMBER', A 16 
BIT OCTAL NUMBER, 



E<SPC> 



D<SPC> 



S<CR> 



EXAMINE! lEXAMlNE AND DISPLAY ON THE 
TELETYPE THE ADDRESS AND THE 
CONTENTS OF THAT ADDRESS IN THE 
INTERNAL ADDPESS POINTER (SEE LOAD 
ADDRESS.), NOTE THAT IF THE PREVIOUS 
COMMAND WAS ALSO AN EXAMINE COMMAND 
THFN THE INTERNAL ADDRESS POINTER IS 
INCRFMENTED BY 2, 

DEPOSIT! (DEPOSIT 
INTO THE LOCATION 
INTERNAL ADDRE3S 
ADDRESS), IF THE 
WAS ALSO DEPOSIT 
INCRFMENTED BY 2, 



THE VALUE NUMBER 

POINTED TO BY THE 

POINTER (SEE LOAD 

PREVIOUS COMMAND 

THEN THE POINTER IS 



STRRTMCAUSES A RESET INSTRUCTION TO 
BE EXECUTED AND A JMp TO THE 
LOCATION SPECIFIED IN THE INTERNAL 
ADDRFSS POINTER, 
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DPI 



BOOT PP02 OR RP33ML0AD AND EXECUTE 
THF MONITOR FROM THE DEVICE USING 
THF DRIVE NUMBER OPTIONALLY 
SPECIFIED BY • (DEFAULT 0) WITH OR 
WITHOUT FIRST RUNNING SECONDARY CPU 
AND MEMORY DIAGNOSTICS. 



DB* 



BOOT RP04/5/6 OR RM02/3! !LOAD AND 
EXECUTE THE MONITOR FROM THE DEVICE 
USING THE DRIVE NUMBER OPTIONALLY 
SPECIFIED BY * (DEFAULT 0) WITH OR 
WITHOUT FIRST RUNNING SECONDARY CPU 
AND MEMORY DIAGNOSTICS. 



DS# 



BOOT RS03 OR RS04ULOAD AND EXECUTE 
THE MONITOR FROM THE DEVICE USING 
THE DRIVE NUMBER OPTIONALLY 
SPFCIFIED BY # (DEFAULT. 0) WITH OR 
WITHOUT FIRST RUNNING SECONDARY CPU 
AND MEMORY DIAGNOSTICS. 



DK# 



BOOT PK05 RK03/RK05JIILOAD AND 
EXECUTE THE MONITOR FROM THE- DEVICE 
USING THE DRIVE NUMBER OPTIONALLY 
SPECIFIED BY # (DEFAULT 0) WITH OR 
WITHOUT FIRST RUNNING SECONDARY 
CPH ftND MEMORY DIAGNOSTICS, 



DM# 



BOOT PK06/PK07|LOAD AND EXECUTE THE 
MONITOR FROM THE DEVICE USING THE 
DRIVF NUMBER OPTIONALLY SPECIFIED BY 
• (DEFAULT 0) KITH OR WITHOUT FIRST 
RUNNTNG SECONDARY CPU AND MEMORY 
DIAGNOSTICS, 



DX# 



BOOT RX01HLOAD AND EXECUTE THE 
MONITOR FROM THE DEVICE USING THE 
DRIVF NUMBER OPTIONALLY SPECIFIED BY 
» WHICH MUST BE OR 1 (DEFAULT 0) 
WITH OR WITHOUT FIRST RUNNING 
SECONDARY CPU AND MEMORY 
DIAGNOSTICS. 
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DT* 



DY# 



HT# 



MM(f 



TT 



PR 



BOOT TU56/TU55 

LOAD AND EXECUTE THE 

MONITOR FROM THE DEVICE USING THE 

DRTVF NUMBER OPTIONALLY SPECIFIED 8Y 

# (DEFAULT 0) WITH OR WITHOUT FIRST 

RUNNING SECONDARY CPU AND MEMORY 

DIAGNOSTICS. 



SOOT RX02l:LOAD AND START THE 
MOMITOS FROM THE DEVICE USING THE 
DRIVE NUMBER OPTIONALLY SPECIFIED BY 
* (DFFAULT 0) WITH OR WITHOUT FIRST 
RUNNING SECOUNDARY CPU AND MEMORY 
DIAGNOSTICS. 



BOOT TU10 TE1<3,TS03 

LOAD AND EXECUTE THE 

MO"ITOR FROM THE DEVICE USING THE 

DRTVF NUMBER OPTIONALLY SPECIFIED BY 

# (DFFAULT 0) WITH OR WITHOUT FIRST 

RUNNING SECONDARY CPU AND MEMORY 

DIAGNOSTICS. 



BOOT TU16,TEl6,TM02/3:: 

LOAD AND EXECUTE THE 

MOMITOR FROM THE DEVICE USING THE 
DRTVF NUMBER OPTIONALLY SPECIFIED BY 
# (DFFAULT 0) WITH OR WITHOUT FIRST 

SECONDARY CPU AND MEMORY 
DIAGNOSTICS. 



BOOT DLllMREAD THE ABSOLUTE PAPER 
TAPE LOADER FROM THE TELETYPE PAPER 
TAPE READER WITH OR WITHOUT FIRST 
RUNNTNG THE SECONDARY CPU AND MEMORY 
DIAGNOSTICS. 



BOOT PClljjREAD THE ABSOLUTE PAPER 
TAPE LOAOER FROM THE HIGH SPEED 
PAPER TAPE READER WITH OR WITHOUT 
FIRST EXECUTING SECONDARY CPU AND 
MEMQPY DIAGNOSTICS. 
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DL* 



BOOT RL11/RL01 

LORD AND EXECUTE THE 

HGUITOR FROM THE DEVICE USING THE 

DRTVE NUMBER OPTIONALLY SPECIFIED BY 

# CDFFAULT 0) WITH OR WITHOUT FIRST 

PUNNING SECONDARY CPU AND MEMORY 

DIAGNOSTICS. 



CTI 



BOOT TU60M LOAD AND EXECUTE THE 
MONITOR FROM THE DEVICE USEING 
TH"! DRIVE NUMBER OPTIONALLY 
SPECIFIED BY # (DEFAULT 0) WITH OR 
WITHOUT CPU AND MEMORY DIAGNOSTICS. 



NOTEJl MOPE DEVICES MAY BE ADDED AFTER THIS 

DOCUMENT IS RELEASED. THE INSTALATION 
DOC'U M ENT(K-SP-M93l2-0-4)WILL BE UPDATED 
AFTEP EACH NEW ROM FOR A DEVICE WRITTEN 
YOU MAY REFERENCE THAT DOCUMENT. 



ALSO THE DIAGNOSTIC FOP THE M9312 WILL 
TYPE OUT ALL NUMONICS WITHIN THE M9312. 
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1,4, BOOTSTRAPPirG 

THESE ROUTINES TO BOOTSTRAP A DEVICE TYPICALLY READ 
in THE FIRST SECTOR, BLOCK OR 512 (DEC) WORDS, OFF THE 
DEVICE INTO LOCATION THROUGH 512 (DEC) OF MEMORY, THE - 
EXCEPTIONS TO THIS RULE ARE THE PAPER TAPE BOOT, THE _ 
FLEXIBLE DISK BOOT AND THE MAGNETIC TAPE BOOTS, THE PAPER 
TAPE BOOT IS UNIQUE IN THAT IT CAN DO NO ERROP CHECKING AND 
THAT THE SECONDARE BOOTSTRAP (THE ABSOLUTE LOADER, FOR 
EXAMPLE) IS PEAD INTO THE UPPER PART OF MEMORY, THE ACTUAL 
LOCATIOM LOADED BY THE PAPER TAPE BOOT APE PARTIALLY 
DETERMINED BV THE SECONDARY BOOTSTRAP ITSELF ANO BY THE 
'SIZE' ROUTINE WHICH DETERMI»»ES THE HIGHEST AVAILABLE MEMORY 
ADDRESS WITHIN THE FIRST 28K. THE FLEXIBLE DISK (OR FLOPPY) 
READS SECTOR 1 ON TRACK 1 TNTO LOCATIONS STARTING AT ZERO, 
THE MAGNETIC TAPE BOOTS READ THE SECOND BLOCK INTO LOCATIONS 
STARTING AT 0. IF NO ERRORS ARE DETECTED IN THE DEVICE, THE 
BOOTSTRAPS NORMALLY TRANSFER CONTROL TO LOCATION IN OROER 
TO EXECUTE THE SECONDARY BOOTSTRAP JUST LOADED, THE ONLY 
EXCEPTION TO THIS STARTING ADDRESS IS WITH THE PAPER TAPE 
BOOTS. THEY TRANSFER CONTROL TO LOCATION XXX374, WHERE XXX 
WAS DETERMINED INITIALLY RY THE SIZE ROUTINE TO BE AT THE 
TOP OF MEMORY I THIS IS WHERF THE ABSOLUTE LOADER *AS JUST 
LOADED, 

IF A DEVICE ERROR TS DETECTED A RESET WILL BE 
EXECUTED AND THE BOOTSTRAP WILL TRY AGAIN, THE BOOTSTRAP 
WILL BE RETRIED INDEFINITELY UNTIL IT SUCCEEDS WITHOUT ERROR 
UNLESS THE USERS (OPERATOR) INTERVENES, THE ADVANTAGE OF 
RETRYING THE BOOT IS THAT IF A PARTICULAR DEVICE BEING 
BOOTED IS NOT ONLINE OR LOADED, SAY BECAUSE OF A POWER 
FAILURE RESTART, THE BOOT WILL GIVE THE DEVICE A CHANCE TO 
POWER UP (FOR DISKS THTS IS ESSENTIAL), A MAGNETIC TAPE 
TRANSPORT WILL NOT AUTOMATICALLY RELOAD ITSELF AFTfcR A POWER 
FAILURE AND RESTART, THIS SITUATION REQUIRES USER 
INTERVENTION. THE USER MUST RELOAD THE MAGTAPE AND BRING IT 

BACK ONLINE AT WHICH TIM* THE MAGTAPE BOOTSTRAP, WHICH WAS ~" 

CONTINUALLY ATTEMPTING TO BOOT THE TAPE* WILL SUCCEED, 

NOTE!! AN EXCEPTION TO THIS PULE ARE DEVICE BOOTS FOR THE 

RKP6/RK97 AND RX02, 

IN THE CASE OF THE RK06,IF A ORlVE TYPE ERROR IS 

ENCOUNTERED, THE DRIVP IS, SET TO AN RK07. 

IN THE CASE OF AN RX<"2, FIRST OOUBLE DENSITY IS TRYED, 

SOULD WE GET A DENSITY ERROR ON READ TRY, WE CHANGE 

THE DENSITY TO SlNGLF DENSITY. IN EITHER CASE, WE 

READ TWO (2) SECTORS OF DATA, 
SOME BOOTS ALLOW POWER-UP OR BOOT SWITCH BOOTING FOR 
DRIVES OTHER THAN DRIVE «, RPFER TO INDIVIDUAL SOOTS FOR THIS 
INFORMATION, 
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THERE APE THREE DIFFERENT TYPES OF TESTS INCLUDED IN 
THE M9312 I 

1 PRIMARY CPU TESTS _~ 

2 SECONDARY CPU TESTS - 

3 MEMORY TEST 

THE PRIMARY CPU TESTS ARE TESTS OF ALL UNARY AND 
DOUBLE OPERAND INSTRUCTIONS WITH ALL SOURCE MODES, THESE 
TFSTS DO NOT MODIFY MEMORY, IF A FAILURE IS DETECTED A 
BRANCH DOT WILL BE EXECUTED. 

THE SECONDARY CPU TESTS MODIFY MEMORY AND INVOLVE 
THE USE OF THE STACK POINTFP, THESE TESTS INCLUDE TESTING 
OF THE JMP AND JSR INSTRUCTIONS AS WELL AS TESTS OF ALL 
DESTINATION MODES. IF A FAILURE IS DETECTED THESE TESTS, 
UNLIKF THE PRIMARY TESTS, WILL EXECUTE A HALT. THE USER MAY 
THEN CONSULT THIS LISTING TO DETERMINE THE FAULT CLASS FOR 
THE PARTICULAR LOCATION THE TEST HALTED. 

FINALLY THE MEMORY TEST PERFORMS BOTH A DUAL 
ADDRESSING AND DATA CHECK OF ALL THE AVAILABLE MEMORY ON THE 
SYSTEM LESS THAN 28K, THIS TEST WILL LEAVE ALL OF MEMORY 
CLEAR. LIKE THE SECONDARY TESTS THS MEMORY TEST WILL HALT 
*HEN AN ERROR IS DETECTED, AT THE TIME THE MEMORY ERROR 
HALT IS EXECUTED R0 WILL CONTAIN THE ADDRESS AT WhICH THE 

,._ .n>n>spn »<tm aual nil Utf.I rrtM'HTM 'PUP IflTt.TNfi 

fAILiUHt WAS IIWUJ6W ruuo IHUt f\i nx*u wimh*« i..- ...««-■■- 

DATA PATTERN AND R6 WILL CONTAIN THE EXPECTED DATA PATTERN, 
THUS AFTER A MEMORY FAILURE HAS OCCURRED THE USER. CAN ENTER 
THE CONSOLE EMULATOR AND HAVE THIS INFORMATION PRINTED OUT 
to HIM IMMEDIATELY BY THE DISPLY ROUTINE (SEE ABOVE SECTION 
Ofl CONSOLE EMULATOR), 

NOTE! HERE THAT DIAGNOSTICS ARE RUN OR NOT RUN 
(OPTIONALLY) DEPENDING ON WHETHER BIT 1 IS CLEAR OR SET 
(RESPECTIVELY) IN EITHER! 

1 THE INTERNAL MICRO SWITCHES OESCRIBED ABOVE 
(IF THE POWER UP OH CONSOLE BOOT SWITCH 
METHOD IS USF.D)| OR 

2 THE CONSOLF SWITCH REGISTER (IF THE LOAD 
ADDRESS AND START WITH OPTION CODE IN 
SWITCHES METHOD DESCRIBED BELOW IS USED), 
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1.6. RESTARTING AT THE USER POWER FATL ROUTINE 

POWER uV J?* M fl S v R nn S 2n S D I° ? ESTART HlS 0WN SOFTWARE N A 
t-Jwe-K UP HF may DO SO By MERFLY DISABLING THP bowpd r ,„ 

RESTART SWITCH IN THE MICRO SWITCHES (?uS s2xJ?S 2 OFF) 

BUT THE USER CAN USE THE M9312 TO RUN DIAGhOsJJ;« 

;::;:j™f:s «^s-;h sr-r ;: : 

tJis Sill pfSSJS ?S° ™ R0VE ' ALs0 SW "CH 2 must be off. 

IHI5 MLL RESULT IN THE RUNNING OF THE PRTmahv rL, 
otakt THE USER'S SPECIFIED POWER UP ROUTINE 

THEN THE F JJSuSKn^SpJ! PLACE ° ™ THE ™ IERl,AL SWITCHES 
RUNSlNrA'Ny'DlA'G^JlCs" ' ™ R ° UGH U ** EXECUTED WITH0U * 



T\A/ 
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1,7, LOAD ADRESS AMD START PROCEDURE 

ASCII CONSOLE AND DIAGNOSTIC ROM FOR USE WITH 1 1/04/05/10/20/34/35/40/45/50/55 



HWCTIO^ TO BE 1 ROM J DIflG- i MANUAL 

BOOTED I LOC, INOSTIC I STARTING ADDR. 



CO N SOLE EMULATORi E20 1 Nrt I 165144 
CONSOLE EMULATOR! E20 I YES 1 165020 
J -I 1 



THE CONSOLE EMULATOR CAN PERFORM THE FOLLOWING FUNCTIONS: 

1. LOAD ADDRESS 

2. EXAMINE 

3. DEPOSIT 

4. START 

5. BOOT A DEVICE 



THE EXAMPLE BELOW CONTAINS THE START ADDRESS FOR EACH OF THE 
4 ROM LOCATIONS REFERENCE THTT INS1«LLATI0N AMD SET UP 
PROCEDURE (K-SP-M9312-0-4)FOP A COMPLETE LISTING 



DEVICE TO BE 
BOOTED 



1 ROM 

t LOC, 

•I ■ 



t DIAG- 
NOSTIC 
i....... 



UNIT 



START . 
ADDR, 



RL01 
RL01 



t ROM 1 
I ROM 1 
I - 



i NO 
1 YES 
1 — .... 









173004 
173006 



RL»1 
BL01 



I ROM 2 

1 ROM 2 

•1 • 



i NO 
1 YFS 
-1 ■ 








173204 
173206 



RL01 
RL01 



1 ROM 3 

1 ROM 3 

■1 - 



I NO 
I YES 
I 








173404 
173406 



RL01 
PL01 



I ROM 4 

1 ROM 4 

.J. — ... 



I NO 
1 YFS 
1 • 








173604 
173606 
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2.0 PRIMARY CPU DIAGNOSTICS 

2.1 COMMON DATA TAPLE 

2.2 TEST 1 SINGLE OPERAND INSTRUCTIONS 

2.3 TEST 2 DOUBLEOPERAND INSTRUCTIONS, ALL SOURCE MODES, DEST MODE 

2.4 TEST 3 JMP TEST MODES 1 , 2AND 3 

2.5 TEST 4 SINGLE OPERAND, NQN-MODIFING INSTRUCTION, BYTE REFERENCING TEST 
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2.1 THIS IS A TABLE OF DATA USED IN BOTH THE PRIM&RY AMD THE SECONDARY CPU DIAGNOSTICS. 



165000' 
165002 
165004 
165006 
165010 
165012 
165614 
165015 



1650^0 
4 65UOR 
10000R 
177777 
16501.16 
165;Jt'6 
00054.0 

000501 



pool: 


.WORD 


POOL 




.WORD 


POOL 


T4DATA: 


.WORD 


1F0A00 


T6DATAJ 


.WORD 


177777 




.WORD 


T6DATA 




.WORD 


T6DATA 


T6DAT1I 


.WORD 


500 




.WORD 


Sen 



165020 
165022 
165024 
165026 
165030 
165032 
165034 
165036 
16?040 
165042 
165044 
165046 
165050 
165052 



0050':)3 

0052<>3 

005 If 3 

0062<>3 

006 3i? 3 
0060^3 
0057» 3 
005403 
005 3w3 
005603 

0061':' 3 

005 5m 3 
00K- 3« 3 
fe'01377 



2.2 #*»**###*# TEST 1 SINGLE OPERAND INSTRUCTIONS **#***#*# 
TEST1J 



CLR 


R3 


INC 


R3 


COM 


P3 


ASR 


"3 


ASL 


R3 


ROR 


R3 


TST 


R3 


NEG 


R3 


DEC 


R3 


SBC 


' R3 


ROL 


R3 


ADC 


P\ 


SWAB 


R3 


BNE 


* 



j 000000 


0100 


f 000001 


0000 


> 177776 


1001 


1 177777 


1010 


> 177776 


1001 


j 177777 


1010 


j 177777 


1000 


> - 000001 


0001 


I 000000 


0101 


1 177777 


1001 


) 177777 


1001 


I 000000 


0101 


| 000000 


0100 


ERROR IF NOT ZERO, 





2,3 #*##**#### TEST 2 DOUBLE OPERAND INSTRUCTIONS* ALL SOURCE MODES* DEST MODE 0. ##**###### 



165054 
165060 
165062 
165064 
165066 
165070 
165072 
165074 
165100 
165104 



0127i-2 
011?v»3 
0222*3 
001377 
0632-*3 
165203 
0442f:3 
0562^3 
0372f:3 
001777 



165000 



000^12 

000012 



TEST2: MOV fP00L,R2 >SET UP ADDRESS, 

MOV (R2),R3 >M0VE FROM TABLE DEFFERRED, 

CMP (R2)+,R3 fCHECK FOR CORRECT DATA, 

BNE . JLOOP HERE IF NOT EQUAL. 

ADD »(P2)+»R3 »ADD TO REGISTER. 

SUB S>-fR2),R3 I SUBTRACT SAME DATA FROM REGISTER, 

BIC -CR2),R3 f SHOULD CLEAR REGISTER. 

BIS 12(R2),R3 jSHOULD SET ALL REGISTER'S BITS. 

BIT ai2(R2),R3 jSHOULD TEST NOT ZERO (Zs0), 

BEQ . fLOOP HERE ON ERROR, 



165106 
165110 
165112 
165116 
165120 



010703 
00a 1 23 
012703 
000133 

000113 



2,4 **######## TEST 3 JMP TEST MODES 1» 2 AND 3, #**##*#### 



165122 



TEST3J 
JMPll 



JMP2I 



MOV 
JMP 
MOV 
JMP 

JMP 



PC,R3 
CRD + 

#JMP2A,R3 

9(R3}+ 

(R3) 



I SET UP ADDRESS FOR MODE 1 JMP, 
j EXECUTE JMP MODE 2, 
JSET UP ADDRESS OF ADDRESS FOR MODE 3 JMP, 
jEXECUTE JMP MODE 3, 
^EXECUTE MODE 1 JMP TO NEXT TEST, 



165122 165120 



JMP2AJ .WORD JMP2 
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2.5 ****..**** TEST 4 SINGLE OPERAND, NON-MODIFYING INSTRUCTION, BYTE REFERENCING TEST. .*****♦.* 



165124 
16513e> 
165132 
165134 
165136 
i§51 dn 

165142 



1^5767 
_0013 77 
022222 
lv'5722 
0P1377 

i tAKl i n 

a ' ■ «i r x. & 

10O377 



177654 



TEST4: 



TSTB 

3NE 

CMP 

TSTB 

BN'E 

TSTB 

BPL 



T4DATA 

(R?)+,CR2)+ 
(P?) + 



ITEST EVEN BYTE, 
JLOOP ON ERROR, NOT ZERO, 

JGET ADDRESS-0F~T4DATA IN R2, 

; EXAMINE DATA USING MODE 2. 
JLOOP IF NOT ZERO, 

JTST ODD BYTE MODE 1, 
JLOOP IF POSITIVE, 
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3.0 CONSOLE FUNCTIONS 

3.1 DISPLAY 

3.2 START 

3.3 DEPOSIT 

3.4 LOAD ADDRESS 

3.5 EXAINE 
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165144 
165146 
165150 
165152 
165154 
165156 
165160 
165162 
165164 
165166 
165174? 
165172 
165174 
165176 
165200 
165204 
1652*6 
165210 
165212 
165214 
165216 
16522« 
165222 
165224 
165226 
165230 
165232 
165234 
165236 
165240 
165242 
165244 
165246 
16525U 
165252 
165254 



0i07<n 

0^0554 

l 7 '■> i 

M00526 
0104.10 
0005 24 
010600 
010701 
000521 
010500 
00M517 
0K6O5 
f 10701 
000540 
1127i«2 
0107(d3 
000554 

0107t;6 

000544 
0003. )2 
000542 
020227 
046040 
001 45^ 
^204<<2 
0010t;t 
005725 
01 02 .,'4 
020227 
042440 
001446 
02O227 
042040 
001432 
020227 
051415 



3.0 CONSOLE FUNCTIONS 
3,1 **»»•«#«*« DISPLAY #*#####*# 

DSPLYl 



MOV 
8R 
MOV 
3R 
MOV 
BR 
MOV 
MOV 
BR 
MOV 
BR 
MOV 
CONSEMi MOV 
BR 



OUT: 



000100 



PC, PI 

PUTCR 

PC,R1 

dutNUM 

P4,R0 

PUTNUM 

SP,R0 

PC,R1 

PUTNUM 

»5,P0 

PUTNUM 

SP,R5 

PC, pi 

PUTCR 
M0V8 U<*e,R2 
MOV PC.R3 
BR PUTCHR 

READl MOV PCiSP 

BR GETCHR 
SWAB P2 
BR GETCHR 
CMP P2,CPC)+ 

.ASCII » L" 
BEQ LA 
CMP R4.R2 
BNE it 
TST f5)+ 

ISt MOV P2,F4 

CMP R2,CPC)+ 

.ASCII ' E» 
BEQ FX 
CMP R2,(PC)+ 

.ASCII ' D' 
BEQ PE 
CMP R2,(PC)+ 

.ASCII <CR>'S» 



JPPINT CR* LF AND FILLER CHARACTERS. 
IPRINT R0. 
jPRINT R4. 

jPRINT R6. 
IPRINT R5. 



IPRINT CR, LF AND FILLER CHARACTERS. 

|44 (OCTAL) IS THE ASCII FOR '$', THE 
ICOMMAND PROMPT CHARACTER, 



jGET THE FIRST CHARACTER OF A COMMAND, 

|GET THE SECOND CHARACTER OF THE COMMAND, 
|LOAD ADDR, INSTRUCTION? 



| EQUALS LAST COMMAND? 
|N0 SKIP, 

jYES-UPDATE ADDR. POINTER, 
| RECORD THIS COMMAND. 
»IS CMMD A EXAM? 

|IF SO DO EXAM FUNCTION, 
|IS CMMD A DEPOSITE? 

|IF SO DO DEPOSITE FUNCTION, 
|IS IT A START COMMAND? 
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3.0 COMSOLE FUNCTIONS 
3,2 ***#**##*## START *##»###♦#* 



165256 


00 lei* 2 






BNE 


?$ 


16526':) 


CA 1} 5 






RESET 




165262 


M00115 






JMP 


(R5) 


165264 


0127^4 


173000 


25t 


MOV 


173000»R4 


16527<4 


031427 


00020V) 


3S: 


BIT 


fR4},#200 


165274 


001323 






BNE 


dsply 


165276 


0224»2 






CMP 














165301? 


0014*15 






BEQ 


4$ 


165302 


061404 






ADD 


CR4),R4 


165304 


020427 


174000 




CMP 


P4, 174000 


165310 


001731 






BEQ 


CONSEM 


165312 


000766 






BR 


3S 


165314 


0107^1 




4$l 


MOV 


PC, PI 


165316 


fc)0fc'423 






BR 


GETNUM 


165320 


0000 5 






RESET 




165322 


1137^5 


173024 




MOVB 


9#TNITSW,R5 


165326 


1061 05 






ROLB 


P5 


165330 


1061t;5 






ROLB 


P5 



165332 000164 000*510 



5$: 



JMP 



10CR4) 



JNO ROM? 
>YEA,GO BACK, ABORT SEARCH. 
tmm\,n wn Pwwi Huducr vtroao t-"*ifUf 
JYES1--G0 AHEAD. 

J NO-ADD INDEX TO GET TO NEW BOOT HEADER. 
JHAVE WE EXCEEDED ROM RANGE? 

jLOOP UNTILL MATCH OR TRAPS OUT, 



>INIT SYSTEM 
>GET MICRO SWITCHES. 
^ASSUMES HERE THAT THAE STARTING 
JADDR. OF DISPLY IS 165144 
;S0 C BIT GETS SET. 
jGO DO BOOT, 



165336 
165340 
165342 
165344 



010701 

000412 
010015 
000713 



3,3 ####♦♦##*# DEPOSIT #*#*##*### 



DEJ 



MOV 


PC, PI 


BR 


SETNUM 


MOV 


R0,CP5) 


8R 


CONSEM 



jGET INPUT DATA. 

JPUT INPUT DATA IN MEMORY. 

| RETURN FOR NEXT COMMAND, 



165346 
165350 
165352 

165354 
165356 



010701 
000406 
010005 

005004 
0007O6 



3.4 #♦#♦#*#### LOAD ADDRESS **#*«**#*# 



LAI 



MOV 

BR 

MOV 



KBDCLR: CLR 
BR 



PC,R1 

GETNUM 
R0,R5 

P4 
CONSEM 



jGET INPUT DATA, 

jLEAVE IT AS THE CURRENT ADDRESS 

^POINTER IN R5, 

ICLEAR THE PREVIOUS COMMAND FLAG. 

>R£TURN FOR NEXT COMMAND. 



165360 
165362 
165364 



010506 
011505 
000675 



3,5 ######*#»# EXAMINE *######*#* 



EX I 



MOV 


R5,SP 


MOV 


CR5),R5 


BR 


OUT 



JUSE THE DISPLAY ROUTINE TO PRINT 

|OUT THE ADDRESS, R5, AND THE DATA IN THAT 

jADDRESS, (R5), 
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4.0 TTY HANDLERS 

4.1 OCTAL NUMBER INPUT POUTINE 

4.2 OCTftL NUMBER OUTPUT ROUTINE 

4.3 CR,LF, AND FILLER CHARACTER OUTPUT ROUTINE 

4.4 CHARACTER INPUT ROUTINE 

4.5 CHARACTER OUTPUT ROUTINE 

4.6 PiTGTSTER DISPLAY ROUTINE 
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165366 


005000 


165370 


005002 


165372 


010703 


165374 


000453 


165376 


120227 


165402 


001433 


165404 


1627^2 


165410 


W627<!2 


165414 


103357 


165416 


006330 


!654?g 


i^rxc. ■a .*■ !■! 




vwujwu 


165422 


006300 


165424 


050200 


165426 


000760 



000015 
000070 

000010 



4.0 TTY HANDLERS 
4.1 ****#««»«# OCTAL NUMBER thdiit an... 

I INPUT A STRING OP CHARACTERS 5S ;»J H L?2°" NE WILL ATTEM PT TO 
»A»? ASSEMBLE TH EM J;*rfI E !?T F K:.? H ;..;S!«? B '.«»MINATED BY CR. 

fOCTAL NUMBER IN Rfl rn THr Jnn^I? ROUTINE WILL RETURN WITH THE 

.but ™ IE mi ,,«-»- s^^sssff.r.sj.'ss.-sC 



UNITIALIZE R0, 
^INITIALIZE R2. 
1 60 GET A CHARACTER. 

IIS IT CR? 
;IF YES RETURN WITH THE NUMBER M , a 

US THE CHARACTER A LEGAL Oc5aL DIGIT? 

»IF NOT GO RESTART THE rn»«mr ™ 

IOTHERWISE ASSEMBLE ^"nuMBErV^^*' 



GETNUMj CLR 


R0 


2$: CLR 


R2 


MOV 


PC,R3 


BR 


GETCHR 


CMPB 


p 2,#CR 


8EQ 


X1RTN 


SUB 


#'fl,R2 


ADD 


«'P-'0,R2 


BCC 


fBDCLR 


ASL 


aa 


ASL 


R0 


ASL 


R0 


BIS 


«2,R0 


BR 


2$ 



ILOOP BACK FOR NEXT CHARACTER. 
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165430 


012702 


165432 


0000 30 


165434 


00k'2ol 


165436 


0061^0 


165440 


1061i;>2 


165442 


010703 


165444 


W094 35 


165446 


0127^2 


16545(3 


2^6 


165451 


040 


165452 


0063:»0 


165454 


0014^3 


165456 


1061-/-2 


165460 


103774 


165462 


00076*5 


165464 


0003-12 


165466 


010703 


16547^ 


«00423 


165472 


022121 


165474 


000161 



4.0 TTY HANDLERS 
4.2 *#*###*#* OCTAL NUMBER OUTPUT ROUTINE #♦*#####** 

, Jr, I L P 2 U I lNE ' Pl, T M «JM» IS CALLED BY PLACING THE RETURN ADDRESS 
>MIKUS TWO IN Rl AMD THE 16 BIT OCTAL NUMBER TO BEEPED 
|IN R0. PUTNUM WILL TYPE 6 CHARCTERS COMPRISING THE OCTAL DIGITS 
, OF THE NUMBER IV P0 FOLLOWED BY ONE SPACE CHAISE. S^dSJ"™. 
ICONTENTS OF P2 AND R3 ARE LOST. RETURN IS MADE~ io" THrADDRESr"'' 
|IN Rl PLUS TWO, 8"T Rl IS INCREMENTED BY FOUR. ^DRESS 



PUTNUM I MOV (PC)+,R2 

.WORD <*0V/2 

SEC 
2Sl ROL 

ROLB 

MOV 

BR 

MOV 



177776 



4$t ASL 
BEQ 
ROLB 
BCS 
BR 

6$t SWAB 
MOV 
BR 

XIRTNl CMP 
JMP 



R0 
P2 

PC.R3 
PL'TCHR 

(PC)+,R2 
.BYTE 200!<'0/l0> 
.BYTE <' > 

R0 

6$ 

R2 

4$ 

2$ 

R2 

PC,R3 

PUTCHB 

(Rl)+,(Rl)+ 

-2fRl) 



^COMPUTE FIRST DIGIT. 

ISHIFT NUMBER INTO R2 TO COMPUTE NEXT CHARACTER. 

I PRINT CHARACTER, 

jGET READY TO COMPUTE NEXT CHARACTER. 



ISHIFT NUMBER AND SEE IF DONE 
JBRANCH 3F DONE, 



;WHEN DONE COME HERE TO PRINT SPACE. 
;AND RETURN, 



165500 
I655w2 
165504 
165506 
165«»10 
165512 
165514 
165516 
165522 



012702 
014012 
0107<^3 
000414 
0617 4 ;>2 
003767 
105002 
I5i^02 
000770 



4.3 #*######* CR, LF AND FILLER CHARACTER OUTPUT ROUTINE *#######«» 

? I2 I f, R 2Tr T P !E IS CALLE D T0 T "E A CARRIAGE RETURN, LINE FEED FOLLOWED 
JBY 12 FILLER CHARACTERS. THE CALL IS MADE BY FIRST PLACING THE r?S2m 
, ADDRESS MINUS TWO IN Rl AND EXECUTING BR PUTCR PLACI * G ™ E R "URN 
jTHE PREVIOUS CONTENTS OF BOTH REGISTERS R2 AND*R3 ARE LOST 
,WHEN FINISHED THIS SUBROUTINE WILL RETURN TO THE A^PESS SPECIFIED 
I IN Rl PLUS TWO, BUT Rl WILL BE INCREMENTED BY FOUR, SPECIFIED 

PUTCRJ 
1$! 



000015 



MOV 


fPO + ,P2 


.WORD 


14012 


MOV 


PC,R3 


BR 


PUTCHR 


ADD 


fPC),R2 


BLE 


X1RTN 


CLRB 


R2 


BISB 


*CR,R2 


BR 


18 
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4.0 TTY HANDLERS 
4.4 ##*#*###* CHARACTER INPUT ROUTINE ####**#### 

iTHIS ROUTINE IS CALLED TO BOTH INPUT AND ECHQ-A CHARACTER FRO'i 

jTHE TTY. THE CHARACTER IS SaVEd"in~THE LOW BYTE- 5 F R^THE 

jHIGH BYTE OF R2 IS NOT MODIFIED. A CALL TO THIS 

^SUBROUTINE IS MADP BY FIRST PLACING THE RETURN ADDRESS MINUS 2 I& R3 

I AND THEN EXECUTING A BRANCH TO GETCHR. WHEN FINISHED 

I A RETURN WILL BE «ADE TO THE ADDRESS SPECIFIED IN »3 PLUS TwO, 3UT 

;R3 WILL HAVE BEEN INCREMENTED BY FOUR. 



165524 
16553(4 
165532 
165534 



1^5737 
10e375 
1050^2 
1537 '2 



177563 



177562 



GETCHR! TSTB 
BPL 
CLRB 
8ISB 



a*TKS 

GETCHR 

R2 

9- TKB»R2 



JWAIT FOR KEYBOARD I^PUT, READY. 

{CLEAR THE LOW BYTE OF R2. 
JPLACE THE CHARACTER IN THE LOW BYTE OF H2. 
jPROCEED ON TO PUTCHR I.M ORDER TO 
;ECHO THE CHARACTER IN THE LOW BYTE 
>OF R2, 



165540 
165544 
165546 
165552 



105737 

180375 
11«2 37 
14271-2 



177564 
177566 

i ■a a 2 ii a 



165556 022323 

165560 200163 177776 



4.5 ##*»##♦♦# CHARACTEP OUTPUT ROUTINE ##****#♦#♦ 

jTHIS SUBROUTINE IS CALLtJ TO PRINT A CHARACTER. THE CHARACTER 
jMUST BE PLACED IN THE LOW ORDER BYTE OF R2. TO CALL THIS ROUTINE 

iPUTCHR. THE CONTENTS OF R2 ARE MOT MODIFIED. RETURN IS MADE 

jTO THE ADDRESS SPECIFIED IN R3 PLUS T*0, BUT R3 IS LEFT INCREMENTED 

jBY FOUR, 



PUTCHR: 



TSTB 
API 
MOVB 
BICB 
ROUTINE 



a#TPS 

PUTCHR 

R2,«#TPB 

#100200»R2 
IS USED TO MAKE 



>#AIT FOR PRINTER READY, 



J WHEN READY PRI*JT THE CHARACTER, 
;CLEAR ANY PARITY BITS THAT MAY BE 
.•THIS ROUTINE IS USED TO MAKE RETURNS FROM SUBROUTINES WHICH USE 
;R3 AS AN ADDRESS LINK, THOSE SUBROUTINES ARE CALLED 
>BY PLACING THE RETURN ADDRESS MINUS 2 IN R3, WHEN THE SUBROUTINE 
;IS FINISHED PROCESSING IT WILL BRANCH TO X3RTN, X3RTN 
;wILL INCREMENT R3 BY FOUR BUT RETURN TO THE ADDRESS SPECIFIED IN 
jPLUS TWO. 
X3RTN: CMP 
JMP 



(RD + #(R3) + 
-2(P3) 



jINCREMENT R3 BY 4. 

IRETURN TO THE ADDRESS WHICH 

;ORIGINALLY IN R3 PLUS TWO, 



WAS 



SET, 



R3 



4,6 ##*#**### REGISTER DISPLAY ROUTINE #•*****##* 

fPSPLY IS THE FIRST PART OF THE CONSOLE EMULATOR THAT IS EXECUTED, 
fIT WILL PRINT THE CONTENTS OF R0, R4/ R6 AND R5 (IN THAT ORDER) AS 
>FOUP SIXTEEN BIT OCTAL NUMBERS ON THE TTY, NOTE THAT ON SOME ELEVEN 
^SYSTEMS (E.G. THE 11/04) WHEN THE BOOT SWITCH IS DEPRESSED AND 
jTHE PROCESS OF BOOTING INITIATED THE PC WILL BE PLACED INTO R5, 
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5.0 SECONDARY CPU DIAGNOSTICS 

5.1 DOUBLE OPERAND, MODIFYING INSTRUCTIONS, BYTE REFERENCE TEST 

5.2 JSR TEST WITH FODEs 1 AMD 6 



I r* t 

\/v 
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5,0 SECONDARY CPU DIAGNOSTICS 



jTHESE ARE THE MEMORY MODIFYING TESTS, THEY ARE RUM AS SUBROUTINE 
•WHICH IS CALLED BY PLACING THE RETURN ADDRESS IN THE CALLING 
ROUTINE MINUS TWO IN Rl, THE PREVIOUS CONTENTS OF. R2, 
R3, R5 AND R6 ARE LOST. IF ANY OF THESE TESTS DE3£CTS AN ERROR 
A HALT WILL BE EXECUTED. THE USER CAN THEN CONSULT" THIS LISTING 
FOR FURTHER INFORMATION ABOUT THE FAULT, ISSUING A 
CONTINUE FUNCTION WILL NOT BE MEANINGFUL AFTER 
ANY OF THESE TESTS DETECTS AN ERROR AND HALTS, NOTE THAT 
WHEN THE MEMORY TFST DETECTS A FAILURE AND HALTS CERTAIN 
IMPORTANT PARAMETERS USED IN THAT TEST *ILL BE SAVED IN THE 
REGISTERS, THESE REGISTERS ARE INCLUDED IN THOSE WHICH ARE 
DISPLAYED WHEN THF CONSOLE EMULATOR PORTION OF THIS ROM 
IS INITIATED, SO THAT IF A MEMORY ERROR IS DETECTED THE USER 
CAN START THE CONSOLE EMULATOR TO EASILY ACCESS T!iIS MEMORY 
ERROR DATA, CAUTION SHOULD BE OBSERVED WHEN SELECTING THESE 
TESTS TO BE RUN. THEY WILL DESTROY THE PREVIOUS CONTENTS 
OF ANY MAIN MEMORY AVAILABLE UP TO 28K WORDS, 



5,i #♦♦*##*#* double operand, modifying instructions, byte reference test, #**♦##**♦# 



165564 
165570 
165574 
165576 
1656(5.5 
165602 
1656B4 
165606 
165610 
165612 
165614 
165616 
165620 
165622 
165624 
165626 
165630 
165634 
165636 
165642 
165644 
165646 



0127W5 
012702 

011503 

005012 
112512 
005202 
112512 
005302 
023512 
001015 
0052W2 
143522 
024542 
143522 
001^10 
0105«2 
016505 
110532 
15&572 
M20352 
001407 

000000 



1650H6 

2005^0 



177772 



000000 



TEST6: MOV #T6DATA,R5 

MOV »500»R2 

MOV <R5),P3 

CLR tR2) 

MOVB (R3)+,(R2) 

INC R2 

MOVB (P5)+,(R2) 

DEC R2 

CMP 9CR5)+,CR2) 

8NE T6FRR 

INC R2 

BICB 8(P5)+,(R2)+ 

CMP -C«5)#-(R2) 

BICB *CR5)+»(R2)+ 

8NE T6PRR 

MOV P5,R2 

MOV -6(R5),R5 

MOVB F5,9(R2)+ 

8ISB R5,8(R2) 

CMP R3,S-(R2) 

BEQ TEST7 

T6ERRI HALT 



JSET UP TEST DATA ADDRESS, 

JSET UP DEST ADDRESS, 
JSET UP CMP OPERAND FOR TEST. 
jCLR 500, 
1500*000377, 

IPOINTER TO UPPER BYTE, 501, 
1500=177777, 

jMOVE POINTER BACK TO LOW BYTE, 
jCHECK FOR ALL ONES, 

JMOVE POINTER UP TO ODD BYTE, 

jCLEAR HIGH BYTE OF LOCATION 500, 

jMOVE POINTERS BACK, 

JCLEAR LOW BYTE OF LOCATION 500, 

jBRANCH IF NOT ZERO. 

jGET DEFFERRED ADDRESS QF 502 INTO R2, 

jGET TEST DATA. 

j500 SHOULD BE 000377, 

JSET UPPER BITS, 

jCHECK FOR ALL ONES, 177777, 

j IF NO ERROR GO TO NEXT TEST, 
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5,0 SECONDARY CPU DIAGNOSTICS 



5.2 **#**##*# JSR TEST WTTH MODES 1 AND 6. #♦#####*## 



165650 
165652 
165654 
165656 
165660 
165662 
165664 
165666 
165672 
165674 
165676 
1657k?0 



005723 
0^1011 

^216:^ r ) 

001007 
0002^3 
(300000 
0112^6 
3 127.32 
005726 
0(34312 

0001*00 

004362 



16565:? 



000004 



TST JSR 1 


TST 


CR*) + 




BNE 


T7ERR 




CMP 


fSP),R5 




BNE 


t7»:pr 




RTS 


R3 




HALT 




TEST7I 


MOV 


(R?),SP 




MOV 


»TSTJSRfR2 




TST 


(SPJ + 




JSR 


R3,(R2) 


T7ERRJ 


HALT 






JSR 


R3,4(R2) 



jR3 SHOULD POINT TO ZERO WORD AT T7ERR, 

J IF NOT THEN HALT 02 ERROR, 

>SP SHOULD POINT TO 177777. 

J IF NOT THEN HALT Qii ERROR. 



;SET UP STACK TO START AT 502, 
JSET UP ADDRESS FOR JSR, 
»MOVE SP UP ONE WORD. 
;EXECUTE JSR TO TSTJSR, 



JEXECUTE JSR TO TSTJSR+4, 
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6.0 MEMORY DIAGNOSTIC AND SIZE ROUTINES 
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1657(34 






MEMTSTl 






165704 


012705 


160^00 


SIZE! 


MOV 


#160000, R 


165710 


005037 


000*06 




CLR 


B#$ 


165714 
165722 


012737 
0127'J6 


165722 000004 
000502 18| 


MOV 
MOV 


*is*e*4 

*592,SP 


i65726 
165730 


005745 
005003 






TST 
CLR 


-(P5) 

»3 


165732 


016:313 




2SI 


MOV 


R3,CR3) 


165734 
165736 


005723 
02tf3<>5 






TST 
CMP 


(B3) + 
R3,P5 


165740 


101774 






BLOS 


21 


165742 


0050U3 






CLR 


P3 


165744 


005413 




4S: 


MEG 


fR3) 


165746 
165750 


060313 
005723 






ADO 
TST 


R3,(R3) 
fR3) + 


165752 


001004 






BNE 


MEMERR 


165754 


02*53t>5 






CMP 


P3,P5 


165756 


101772 






BLOS 


4$ 


165760 


00^164 


000WA2 


ENDTSTJ 


JMP 


2CP4) 



6.0 MEMORY DIAGNOSTIC AND SIZE ROUTINES 

ITHIS ROUTINE PERFORMS BOTH A DUAL ADDRESSING TEST AND A RUDIMENTARY 

fDATA INTEGRITY TEST OF ANY MEMORY AVAILABLE UP TO 2SK WORDS. 

»FIRST EVERY LOCATTON IS WRITTEN WITH ITS Own ADDRESS, STARTING 

|FROM LOCATION AVD WORKING UP, THEN AFTER EVEPX LOCATION HAS 

jBEEN WRITTEN WITH ITS OWN ADDRESS, THE ROUTINE RETURNS TO LOCATION 

,0 AND NEGATES ITS CONTENTS. THEN THE " 

;ADDRESS OF THE LOCATION WHICH WAS .TUST wEfiaTirn re innrn ™ 

,THAT LOCATION. THE RESULT SHOULD BE ZERO. THrpR^CEsTlY CONTINUED 

IFROM TO THE TOR OF MEMORY. IF NO ERRORS ARE DETECTED MEMORY 

I WILL BE LEFT FILLFD WITH ZEROES. IF AN ERROR IS DETECTED THE*! 

I 1 TH? ADDRESS BEING TESTED IS LEFT IN R4 

; 2 THF EXPECTED DATA FROM THAT LOCATION IS IN P6 

; 3 THP FAILING DATA IS IN R0 

> 4 FIMALLY THE HALT AT LOCATION 165776 IN THIS 

t ROM IS EXECUTED. 



;SET UP R5. 

JSET UP TRAP VECTOR 4, 

»SET UP THE STACK POINTER. 
jMAKE THE REFERENCE AND OECPEMENT R5, 
|R3 IS A POINTER USED TO READ AND WRITE MEMORY. 
JWRITE THE CONTENTS OF R3 INTO THE LOCATION 
fADDPESSED BY R3, 
fINCREMENT R3 BY 2. 

JR5 CONTAINS THE LAST AVAILABLE MEMORY 
FADDRESS UNOER 28K WORDS. SEE IF 
jTHE END OF MEMORY HAS BEEN REACHED. 
»LOOP UNTIL DONE. 
IRETURN R3 TO LOCATION 0, 
INEGATE THE LOCATION REFERENCED BY R3, 
JADD THE CONTENTS OF R3. 

flWCRMENT THE POINTER, R3, BY 2j AND SEE IF THE 
fRESULT OF THE ADDITION WAS 0. 
jIF NOT 0, THEN AN ERROR HAS OCCURRED, 
^OTHERWISE CONTINUE UP UNTIL THE TOP 
»0F MEMORY Is REACHED. 



jRESULT IN A TRAP THEN RETURN 

j WITH THE HIGHEST MEMORY ADDRESS 

lAVAILABLE IN R5, 

jIF A MEMORY ERRrtR IS DETECTED COME HERE TO SAVE IMPORTANT 

jPARAMETERS IN THE REGISTERS AND HALT, 



165764 
165766 
165770 
165772 
1*5774 
1012 
1013 



0143^4 
01u3^w 

0050;.)* 
00t?0i-)0 
* j a i a a & /a 

'. W f ■» W XJ 

'65776 



123162 

00*1001 



MEMERRl MOV 


-CR3),R4 


MOV 


R3,R0 


CLR 


SP 


HALT 




,A5CII 


B 0A" 




.WORD 1 




• END 



123162 



JIDENTIFIES ROM AS "A0" OR A VERSION ECB 12-12-77 
ICRC WORD FOR LAST 255, WORDS, 
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BIT8 s 

CPC*D s 

PSPL* 

GETNUV 

JMPl 

LA 

rPESLPs 

PDIAG 

PU1CR 

pKi^CPs 

8P;.4CPs 

P.Xn2CPs 

P3 ' 

P7 : 

1EST1 

TEST6 

TPB : 

TUlflCRs 

T60MA 

XIPTrJ 



165144 
165366 
165110 
165346 
17 3000 
165564 
1655 '50 
177 4^4 
176700 
177170 
%fi^0Pii3 

16502^ 
165564 
177566 
172522 
165^<6 
165472 





248F1.PU 


BIT9 = 


001000 


OE 


165336 


E'JDTST 


165760 


H800T 


165000 


JMF2 


165120 


LF a 


000012 


OUT 


165160 


POOL 


165000 


PUT^UM 


165430 


PK06CR* 


177440 


PS03CR3 


172040 


R0 s 


1000000 


R4 » 


%000004 


SIZE 


165734 


TEST2 


165054 


TEST7 


165664 


TPS a 


177564 


TU16CB" 


172440 


T6DAT1 


165014 


X3RTN 


165556 



symbol table 



CONSEM 


165174 


DlAG a 


165564 


EX 


165360 


HSRCR s 


177550 


JMP2A 


165122 


MEMEP.R 


165764 


PC a! 


%000007 


psw s 


177776 


PEAD 


165210 


pLtdiCRa 


174490 


PS04CRS 


172040 


PI a 


%000001 


R5 a 


%000005 


SP a 


%000006 


TEST3 


165106 


TKB s 


177562 


TSTJSR 


165650 


TU56CR= 


177342 


T6ERR 


165646 


• "* 


166000 



CR a 
DL11CP S 

4etch» 

InITSWs 

KBDCLR 

MEVTST 

PCllCRa 

PuTCHR 

RESER/a 

RP03CRa 

RX01CRS 

R2 a 

R6 = 

SvJR a 

TEST4 

TKS a 

TTCR a 

T4DATA 

T7EPR 



000015 
177560 
165524 
173024 
165354 
165704 
177550 
16554*5 
«Cf340 
176714 
17717ft 
%00?002 
%00y006 
177570 
165124 
177560 
177560 
165S04 
165676 
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SECTION 2 

ROM 23-616E1 
TABLE *r CONTESTS 



OPERATIONAL 


TEST1 


THIS 


TEST2 


TEST 


TFST3 


TEST 


TEST4 


TEST 


TEST5 


TEST 


TEST6 


TEST 


TEST7 


TEST 


TEST10 


TEST 


TEST11 


TEST 


TEST12 


TEST 


TEST13 


TEST 


TESTH 


TEST 


TESTIS 


TEST 


CACHE ME!-Opy 


TEST16 


TEST 



NOTES 
TEST VERjriFS THE UNCONDITIONAL BRANCH 
-CLP-, MODE "0% AND "B*I", "BVS", "BHI", « 6 LT" , -BLOS- 
"DEC", *0*E "0", AVD "BPL","BEQ","BG£","BLE" 
■ROR, HODE "U", AND "BVC", "BHIS", "BNE" 
REGISTER OATA PATH 
"ROL", "BCC", "BLT" 

"ADD", "IMC", "COM", AND "BCS", "BLE" 
"kOR", "DEC", "BIS", "ADD", AND "RLO" 
"COM", "BTC", AND "BGT", "BLE" 
"SWAB", "CMP", "BIT", AND "BNE", "BGT" 
"MOVB", "SO*", "CLP", "TST" AND "BPL", "BNE" 



"JSR", "RTS", "RTI", „"JMp" 



MAIN ME10»Y FROM VIRTUAL 001000 10 LAST AQDR 
DIAGNOSTIC TESTS " 

CACHE DATA "EMQRY 
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OPERATIONAL NOTES 



1 . 
2. 



3. 

4. 
5. 
6. 



OVERVIEW 

INTERVAL SWITCH SETTING Zr 

A, POWER UP AMD CONSOLE BOOT SWITCHES 

B, OPTIONS AND THE MICRO SWITCH SETTINGS 
BOOTSTRAPPING 

DIAGNOSTIC TESTS 

RESTARTING AT THE USER POWER FAIL ROUTINE 

LOAD &ODRESS AND START PROCEDURE 



1 V NS 



DAM T TOTiTm.j- » -F- ■ y-»*T--* — 



OPERATIONAL NOTES 

t. overview 

CAPARlLi?^S M9 roR X ?f ? ES 52 WE " T ° PR0VI ° E »00I8TRAPP2i^"- 

r APABILITlES F0R AL L PDP-11 SYSTEMS wtth no uttua,,, ,„„ 

CONSOLE SWITCH REGISTER. IN ADDITION^" TO "*PRnv^™2 
BOOTSTRAPPING FUNCTIONS FOR ALL mSj" P^P-U DEVILS 

o?AGN 2 os ^c Lu ?L s ir onNEs for some basic cpS j««Jo v J5 e ss-j o h So 

rL E xi ai L^ s or°o T p s ^ T p io N H : s %l\j^lWll lH i%™» 

our SWITCH, OR BY A LOAn ADDRESS AND START SEQUENCE. 
2. INTERNAL SWITCH SETTING 

„„„ * S " 0F EIGHT M ICRO SWITCHES ARE LOCATED ON THF 

H T 2 ACuSf is TO T B H E S T E AK A EN ^llVr^l ^^ T ° ■>«"«£ 
a? CE T S s C tJ J«"rJSc?Jo" K * IHEY GIVE ™ E USER AU T0.MATIC 

A. POWER UP AND CONSOLE BOOT SWITCHES 
THE PRIMARY ACTIVATING PROCESSES FOR thp wain 

^ToTso^loo^lUr^ ° P «'™" •- »™-«"iS or 

TO ACTIVATE THE M9119 ON A PO«ER UP SWTTrw o i., TUP 
^"tV^ T P H E w N E W rR A L UT^ P WIL T L° 0C L C°SJ"°!!„i 4 ,„S 

(SEE MKR T 5 S W lTC h H .& «SS W J* W ^ ™ E P °* ER U? ° CCURS 
i F rVtl KKS " C ^E?f * 'CONSOLE BOOT SWITCH THEN 



fSL"?!,™ 1 SWITCH 1S PR ^eS ME H«12 «i L BE ACTIVATED 
CSOME PROCESSORS MAY HAVE T BE HALTED FOR H S s C TO 
HAVE ANY EFFECT). THE PROCESS USED TO ENTER THE RoS r< J 

i: ke ;oo? we l??ch F ?N L o L T ° E wE T D H r a power up c "«5 b " 5Sw««s 

DESCRIBED aIoJJ ?« {oocfru"^ THE POTION OF MICRO SWITCH 2 

«?tc£? JJS JJ«il!f L iI* NT 1° THE 0pERA "ON OF THIS gJoi 

owj.iv.nj, Tnis RESULTS IN A Nnoun. nflwm t.« »^.-...^..-_ _ _ 



"u WK'tSFEE.'",,! """""^ P0WER " ; •»««« i. the 

i}r / r{,,^r^%% M „"K% H rs} ;: *£ H.\ 3.«;s 

ENTIRE ADDoFSS fiN tub- huto..- . ^'■» 1 *« * n & 11/70 ASSERTS THE 

E „ SsJ Lmff "! AS A FUNCII0N 0? ^MPER SETTINGS 
U(l c) * "9312 USER MANUAL.) THE NEW Pf is nF-nroMTUE-A n « 
ROM LOCATION 773024 OR 773224 fWITH thp ,* !5IK?« ED BY 
i,nr A TTft W ana*-,. »».• ..-/• " 4 L T E 11/60 > INSTEAD OF FROM 

:::.::"',; I if* iHc ' Ntw Pc will be the logical 'or* op t»v 

CONTENTS OF ROM LOCATION 773*24 AND THE EIGHT Mirflr^rL^ 
?^..I HE ?!»2_M0DULE (A SWITCH I.N THE S^JSMXVSeS"" 
* uh 6 , LIKEWISE A SWI TC H r N THE OFF POSITION Is A ifiRO)! 
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IN THIS WAY ALL THE M931? OPTIONS ARE ACCESSABLE BY MERELY 
GIVI?JG EACH OPTION A DIFFERENT STARTING ADDRESS. NOTE HERE 
THAT MICRO SWITCH NUMBER 1* TS OR'ED *ITH BIT 1 OF THE DATA 

rr.r rt s\ al T/\^»rw-rrt»f n "1 *} n "t A Lf ▼ *■ v* m *• »a ■» m « LI UTt^QCn MTWC* ?R flD 'fiTl 

i a ku"! uu^ftiiun liovttf niLKU O * J. 1 V. n "u'vtr. •' + "■ >- - •» '-' H •-"•' 

WITH BIT 2 ETC,, AND THAT IT IS UNNECESSARY TO PROVIDELA 
SWITCH WHICH IS OR'ED WITH DATA BIT « AS THIS COULD RESULT 
IN AM ODD ADDRESS WHEN GOING THROUGH THE TRAP TO LOCATION 
773W24 SEQUENCE. 

B. OPTIONS SNn THE MICRO SWITCH SETTINGS, 



THE SETTING OF THE MICRO SWITCHS DEPENDS ON THE VARIOUS 
RO^S ON THE M9312 AND THE DEVICE BOOTS POSTION ON THE M9312, 



3. BOOTSTRAPPING 



THESE ROUTINES TO BOOTSTRAP A DEVICE TYPICALLY READ 
Hi THE FIRST SECTOR, BLOCK OR 512 (DEC) WORDS, OFF THE 
DEVICE INTO LOCATION THROUGH 512 (DEC) OF MEMORY, THE 
EXCEPTIONS TO THIS RULE RRE THE PAPER TAPE BOOT/ THE 
FLEXIBLE DISK BOOT AND THE MAGNETIC TAPE BOOTS, THE PAPER 
TAPE BOOT IS UNIQUE IN THAT IT CAN 00 NO ERROR CHECKING AND 
THAT THE SECONDARY BOOTSTRftp (T y ABSOLUTE LOADER, FOR 
EXAMPLE) IS READ INTO' THE UPPER PART OF MEMORY, THE ACTUAL 
LOCATIONS LOADED BY THE PAPER TAPE BOOT ARE PARTIALLY 
DETERMINED BY THE SECONDARY bOQTSThAp liSELF AND BY THE 
'SIZE' ROUTINE WHICH DETERMINES THE HIGHEST AVAILABLE MEMORY 
ADDRESS WITHIN THE FIRST 26K. THE FLEXIBLE DISK COR FLOPPY) 
READS SECTOR 1 ON TRACK 1 INTO LOCATIONS STARTING AT ZERO. 
THE MAGNETIC TAPE BOOTS READ THE SECOND BLOCK INTO LOCATIONS 
STARTING AT 0. IF NO ERRORS ftRE DETECTED IN THE DEVICE, THE 
BOOTSTRAPS NORMALLY TRANSFEP CONTROL TO LOCATION IN ORDER 
TO EXECUTE THE SECONDARY BOOTSTRAP JUST LOADED. THE ONLY 
EXCEPTION TO THIS STARTING ADDRESS IS WITH THE PAPER TAPE 
BOOTS, THEY TRANSFER CONTROL TO LOCATION XXX374, WHERE XXX 
WAS DETERMINED INITIALLY PY THE SIZE ROUTINE TO BE AT THE 
TOP OF MEMORY f THIS IS WHERE THE ABSOLUTE LOADER WAS JUST 
LOADED, 

IF A DEVICE ERROR TS DETECTED A RESET WILL BE 
EXECUTED AND THE BOOTSTRAP WILL TRY AGAIN, THE BOOTSTRAP 
«ILL BE RETRIED INDEFINITELY UNTIL IT SUCCEEDS WITHOUT ERROR 
UNLESS THE USER (OPERATOR"! INTERVENES. THE ADVANTAGE OF 
RETRYING THE BOOT IS THAT IF A PARTICULAR DEVICE BEING 
BOOTED IS NOT ONLINE OR LOADED, SAY BECAUSE OF A POWER 
FAILURE RESTART, THE BOOT WILL GIVE THE DEVICE A CHANCE TO 
POWER UP (FOP DISKS THIS IS ESSENTIAL). A MAGNETIC TAPE 
TRANSPORT WILL NOT AUTOMATIC^LY RELOAD ITSELF AFTER A POWER 
FAILURE AND RESTART. THIS SITUATION REQUIRES USER 
INTERVENTION, THE USER MUST RELOAD THE MAGTAPE AND BRING IT 
BACK ONLINE AT WHICH TIME THE MAGTAPE BOOTSTRAP, WHICH WAS 
CONTINUALLY ATTEMPTING TO »OOT THE TAPE* WILL SUCCEED, 
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INFORMATION, 
4. DIAGNOSTIC TESTS 



?.OTEl» ArJ EXCEPTION TO THIS PULE ARE DEVJCE BOOTS FOR THE 
RK06/RKS7 AND RXtf2. 

IN THE CASE OF THE RK06,IF A DRIVE TYPE ERROR IS 
ENCOUNTERED, THE DRIVE IS SET TO AN RK07, 
IN THE CASE OF AN PX*2, FIRST DOUBLE DENSITY IS TPYED, 
SOULD WE GET A DENSITY ERROR ON READ TRY, WE CHANGE 
THE DENSITY TO SlNOLr DENSITY. IN EITHER CA5E,*E ~ 
READ TWO (2) SECTORS OF DATA. 

SOME EOOTS ALLOW POWER-UP OR BOOT SWITCH BOOTING FOR 

nplVES OTHER THAN DRIVE 0. RFFEH TO INDIVIDUAL BOOTS FOR THIS 



THERE ARE THREE DIFFERENT TYPES OF TESTS INCLUDED IN 
THE M9312 I 

1 TRTMBRY CPU TESTS 

2 SECONDARY CPU TESTS 

3 MEMORY TEST 

4 CACHF TESTS 

THE PRI«ARY CPU TESTS ARE TESTS OF MOST UNARY AND 
DOUBLE OPERAND INSTRUCTIONS WITH N;0sT SOURCE MODES. THESE 
TESTS DO MOT MODIFY MEMORY. IF A FAILUPE IS DETECTED A HALT 
WILL OCCUR. l 

THE SECONDARY CPU TESTS MODIFY MEMORY AND INVOLVE 
THE USE OF THE STACK POlMTFR, THESE TESTS INCLUDE TESTING 
OF THE JMP AND JSR INSTRUCTIONS AS HELL RS TESTS OF ALL 
DESTINATION MODES. IF A FAILURE IS DETECTED THESE TESTS 
-"ILL ALSO EXECUTE A HALT, T»E USER MAY THEN CONSULT THIS 
LISTING TO DETERMINE THE FAULT CLASS FOR THE PARTICULAR LOCATION 
THE TEST HALTED, 

THE MEMORY TEST PERFORMS BOTH A DUAL 
ADDRESSING AND DATA CHECK OF ALL THE AVAILABLE MEMORY ON THE 
SYSTEM LESS THAN 26K. THIS TEST WILL CHANGE ALL OF MEMORY 
TESTED, LIKE THE SECONDARY TESTS THE MEMORY TEST WILL HALT 
■VHEN AN ERROR IS DETECTED, ST THE TIME THE MEMORY ERROR 
H»LT IS EXECUTED R0 WILL CONTAIN THE ADDRESS AT WHICH THE 
FAILURE WAS DETECTED , Rl fcjLL CONTAIN THE FAILING DATA 
PATTERN AMD Ptf WILL CONTAIN THE FXPECTED DATA PATTERN, 

FINALLY THERE ARE two CACHE TESTS WHICH DETERMINE 
CPU TYPE (ii/60 OR ii/70) 6NH TEST CACHE CONTROLS, DATA 
INTEGRITY AND MEMORY VIA C»CME, FOR DETAILS, SEE TESTS 
16 AND 17 OF THE PROGRAM LTSTjfcG, 
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'.'OTEj HERE THAT ni&GNOSTICS APE RUM Op 'JOT PU\' 
(OPTIONALLY) OEPE'TlMG 0" WHETHER BIT 1 IS CLEAR OP SET 
(RESPECTIVELY) IU EITHER: 
_ - i THE INTERNSL MICRO SWITCHES DESCRIBED APOv'E 

I T L- TUP nrti'C-D tin ^3 rlMtftl r U (\ (i T « u T TC H _- 

VETHOD IS US^Dj OR ~ 

2 THE CONSOLE SWITCH REGISTER (IF THE LOAD 

ADDRESS RN" START WlTri OPTION CODE IN 

SWITCHES MF!T u OD DESCRIBED BFLO* IS USED). 

5. RESTARTING AT THE USER P04ER FAIL ROUTINE 

IF THE USER WISHES To RESTART HIS 0^*4 SOFTWARE Qw A 
POWER UP HE MAY DO SO RY MERELY DISABLING THE pO*ER FAIL 
RESTART SWITCH IK THE MICRO SWITCHES (TURN SWITCH 2 OFF), 



6. 



LOAD AND START PROCEDURE 



11/6C/7P DIAGNOSTIC ROM 



THERE APE NO SPECIAL M9312 SWITCH SETTINGS THAT PERTAIN TO THIS RO." , 

THE ONLY .VAY THESE DIAGNOSTICS CA'i BE EXECUTED IS BY ENTERING A BOOTSTRAP 

tT A'-i g.N'fSY POINT THAT CALT.5 FOR DI AGNOSTICS TO BE RUN, 

THIS RO^ ALLOWS BOOTING VIA CONSOLE SWITCH REGISTER. 
THIS CA* BE DONE AS FOLLOWS! 



l.LOAD ADDRESS 765744 

2, SET SWITCH REGISTER AS SHOwN BELOW 

1 15 1 14 I 13 I 12 ! 11 1 10 1 J9 1 38 i 37 1 06 I S5 1 v54 ! l'-3 1 tf2 I 01 ! "* J 



•1- 



I' 



• MA ! NA I NA 1 NA ! 



1 



I 



J' 



! 



! 



•J' 



•I- 



•l< 



!< 



I OCTAL U^IT 

! NUMBER 

!• ■ 



! S*R CUOE FROM BOOT ROM TABLES 
I 



■1- 



3, iiO* START 

NOTE: THE SWR CODS-s ARE CONTAINED 1ft THE BOOT ROM TABLES 

OF K-SP-M93i?-^«4 (SET-UP ANO INSTALLATION 

PROCEDURE, 



TW 



ROM LISTING DIAGNOSTIC (K-SP-M9J1 2-^-5 ) 



Page 37 



165800 
165^-4 
165010 
165014 

« £ t .1 -» /-» 

165026 
165034 
165036 
165042 



^03030 

000^44 

I65«?;.iy 
010037 
010 13 7 
01f437 
*J050 3 7 
052737 
032737 
» ^ 1 4 f • 2 
005237 
005037 



00k)700 
00 'J 7 k.' 2 
v? 7 4 
f -)007O6 

100000 

04000$ 

0007G6 
177776 



.ABS 
MISSsl4 
GRP0=30 
GRPls44 
,sl55000 
STARfJ KOV B0,9#700 



177776 
177776 



181 



MOV 
MOV 

CLR 
BIS 
8IT 
BEQ 
INC 
CLR 



"1*9*70? 

»4,9#704 

I; 706 'SET FOR 11/70 IF ZERO. 

*lP)000fj, 8*177776 iSET BIT id iff \s.. n r, 

.4*000,9*177776 ,1" " 11/60 H/60 ' BIT 14 «^ «T 

1 S 

3«S706 

«#177776 



TEST1 THIS TEST VERlFl 



165046 
165046 
165050: 



000 401 

000000 



TEST2 | TEST "CLR", MODE 



165H52 
165052 
165054 
165056 
165060 
165062 
165064 
165066 



005006 
1004^4 
1024*3 
1010ii2 
kJ024il 
101401 
000000 



J IF NOT SET, 11/70 
fSET ,WAS An n/60 
, , - *CLR PSW WORD, 

ES THE uVcOMuIImITrI^^ 
>* 
J* THE REGISTERS AND CONDITION CODES ARF atr mmiTr.r.n . 

TSTl I WW1,W *********#####»#####»## 

HALT TST2 ' * BRANCH ALWAYS 

>♦ 
>* 
i* 
i* 
i» 

TST2I *»*»**# *«***»»•****»»•„« ***»###*####»♦#»«♦# 



THE REGISTERS AND CONDITION' CODES ARE ALL U*ir>EFT«.Fn i^cr* 
J£I, T K; " ENTERED - U P° M COMPLETION of L TH?3 ?ES? ?HF «SP. 
<R6) SHOULD BE ZERO AND ONLY THE "Z" rLlJ!!" J E K L ? H S E X 



)P WILL BE SET. 



1S» 



CLR 

BMI 

BVS 

BHI 

BLT 

BL0S 

HALT 



SP 
1$ 
1$ 
1$ 

1* 
TST3 



1 N = 0» Zsl , VaflfQaQ, SPs«000eB 

» V BRANCH IF NsJ 

1 V BRANCH IF VsJ 

f V BRANCH IF Z AND C ARE BOTH 

I V BRANCH IF (N XOR V)sl 

; » BRANCH IF CZ XOR C)«0 



TEST3 TEST "DEC, MODE "«", AND ' W*«BE;:;:BGE::^* #,,t# * ### ******** .**.♦»... 

f • 



I* 
J* 
»* 

;* 
;* 
>* 
;* 

>* 
i* 



UPON EHKBTJG THIS TEST THE CONDITION CODES ARE, 

™ ■ 0# Z s 1, V n 0, AND C a 0. 

THE REGISTERS ARE: R0 • ?, PI « T , r 2 . ? 

W E ."f?J?H" ,FFECIe0 B * THE TEST »(.E, 

Or - 1 77777 



* , „,„ 



TIA/ 

1 w V 



ROM LISTING DIAGNOSTIC (K-5P-S93 1 2-0-5 ) 

165i.'7f TST3J 

l65n7o e«)53i!6 DEC SP > Nai , Z = 0, Va0, C s0,SPsl 77777 

165*72 lde«.)3 BPL is | V BRANCH IF N = 

165074 ^014<->2 BEG 1 S , V BRANCH IF Zal 

165076 0020:>1 BGE 1 S r V BRANCH IF (N XOH V): 
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■<C- 



»° 3K " ^'"■■Jt-i sin TST4 | ♦ HRANCM IF (-? OR C* >0R Vila! 

165122 0tffci0Oifl is: HALT ~ 

TEST4 TEST "ROR, MODE "0», AND "BVC" , "BHIS" # "BhE" 

>* 

J* wrwj» t,mtmmj injLO itOl inb lunuiuqn touts APtl 

>* N ■ If Z s 0, V ■ 0# AND C a 0. 

I* THE REGISTERS ARE! R0a?, Rio?, R2 a J 

»* R3 ■ ?# P4 c ?, R5 a 1, SP s 177777 

,* UPON COMPLETION OF THIS TEST THE CONDITION CODES WILL BE: 

J* N * 0» Z ■ 0, V a I, AND C o J 

|# THE REGISTERS AFFECTED ay THE TEST ARE: 

:# SP a 077777 

I* 

165104 TST4! 

1651(14 006006 ROR SP > Na0, Za0, V = l , C*l ,SPs077777 

I651v)6 1020"2 BVC 1$ > V BRANCH IF Va0 

165110 1034M1 BHIS IS , V BRANCH IF C=G 

165112 O010D1 BNE TST5 > • BRANCH IF Za0 

165114 0000^0 is: HALT 

»»**********♦***»*#*****»»*»»*****♦********#*###*#####*#*#######•####### 

TE5T5 TfcST HtfclSTER DATA PATH 

»* 

># WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 

J* N ■ 0, Z s 0, V b 1, AND C 8 1, 

|# THE REGISTERS ARKt R0 a ?, Rl s ?, R2 a ? 

,. R3 a ?, Q4 a ?, R5 a ?, SP a 077777, 

It UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE! 

>* N s 0, 2 a 1, V a 0, AND C a 3, 

>* THE REGISTERS ARE LEFT AS FOLLOWS* 

J* R0 a 125252, Rl a 040000, R2 a 125252, R3 a 125252 

»* R4 a 125252/ R5 a 125252, AND SP a 125252 

J* 

f : ***/«**»«»*»•#»««»# *«»»*#*#»«*#»«*«*»»«»»••*«***»»*#»#«#•*»»**»»«*»«##* 

165116 TST5J 

165116 0127H6 125252 MOV il?5252rSP I Na0, Za0, Va0,Cal ,SPal25252 

165122 0106««0 MOV SP,R0 |Ns0, Za0, Va0,Cal ,P0al25252 

165124 0100^1 MOV R0,R1 ; Na0,Za0, Va0,Cal ,Rlaj25252 

165126 0101*2 MOV Rl R2 j Na0,Za0, Va0,Cal ,R2ai25252 

165130 Hi02vi3 MOV R2,R3 ,«Na0,Zs0, Vs0,Cal ,R3al25252 

165132 010304 MOV R3,R4 |Na0, Za0, Va0,Cal ,R4al25252 

165134 010405 MOV P4.R5 j Na0, Za0,Va0,Cal ,R5al 25252 

165136 160501 SUB R5,R1 |Na0,Zal , Va0,Ca0, AND Rla000000 

165140 002401 BLT 1| , v BRANCH IF (N XOR V)al 

165142 001401 BEQ TST6 \ # BRANCH IF Zal 

1 65 144 200090 isi HALT 



Till 



ROM LISTING DIAGNOSTIC (K-SP-K.931 2-0-5 ) 

TESTS TEST "POL", "8CC», "BIT-"** #### • ••••##«•#««• ,♦«♦„ ##### 

t* WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 

t* N ■ 0, Z » 1, V a 0, AND C a 0, 

t* THE REGISTERS 4REJ R0 a 125252, Rl a 000^, R2 a 125252 

»* P3 " 125252, R4 a 125252, R45 a 125252, SP a 125252. 

;* UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE! 

• tt U S M. 7 « n «»_* * .1 #* « j 

, " -t - wr <b • », y B x, H.iu I. 3 1 ( 

J* THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR 

1* R2 WHICH SHOULD NOW EQUAL 052524. 

>* 

Itlltt MM ' *S M |H.B.E.0,V-l,C.l f AND P2 a 052524 

„ „ ;S:J^I BCC * 8 I V BRANCH IF Catf 

mm ziti in Sa l l t t tst7 

TEST7 TEST "ADD", . INC „, .com"! ^%T*b"s*; # "Bl": ############ " #### * ## * ######## ** ** ***** 

I* 

># WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE} 

I* N a 0, 2 B 0, v a 1, AND C a 1. 

J* THE REGISTERS ARE! R« a 125252, Rl a 000000, R2 s 052524 

»» R3 a 125252, R4 a 125252, R5 a 125252, SP a 125252 

>« UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE: 

»* N a 0, E a 1 # v a 0, AND C a 0. 

t* THE REGISTFPS ARE LEFT UNCHANGED EXCEPT FOR 

>* R3 WHICH NOW EQUALS 000000, AND Rl WHICH IS ALSO 000000 

»* 

T5T7 f 
1651SS mMm n *< R 2 « 252524) + (R3 a 125252) 

SSSaSS JS? P2 ' P3 |H-1.J«0.V.0,C-0,ANO R3a l7 7776 

65 62 SS"* JoS I? |Nal, Z a0,V=0,Ca0, AND R3al77777 

65 64 Si Ion 11 Bl iN-JfE-i.V-BpCl, AMD P3-fl0000« 

165166 1034C1 JS2 3 ' P1 >N80 fZs i,Va0,c=0, AND Rl a 000000 

JJJJJI B CS IS , V BRANCH IF C = l 

Itllit llltZ ln Salt Wli ' # B * ANCH IP (z 0R (N xnR V),al 

TESTl. TEST ■*<*-. -DEC", "SIS" \ ^lll^Vlll^ll* # ***** *** 

I* 

># WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE| 

t* N a 0, z a 1, V 3 0, AND C a 0. 

f* THE REGISTERS AREl R0 a 125252, Rl a 00000a, p 2 = a52524 

I* R3 a 0B000*, R4 a 125252, 85 a 125252, SP a 125252. 

|# UPON COMPLETION OF THIS TEST THE CONDITIO*! CODES ARE: 

»* N ■ It Z a 0, V a 0, AND C a 0, 

J* THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR 

»• R4 WHICH SHOULD NOW EQUAL ,352525, AND 

t* Rl WHICH SHOULD NOW EQUAL 177777 

»* 



I aam 10 



IW 



ROH LlSrit-.G DIAGNOSTIC ( K-SP-?;93 1 2-^-5 ) 

165174 TST10J 

16bl74 et'b^H ROR t?4 }NS0,Z=0,V-1,C=0, . „ ... 

165176 0504*3 BIS »4,R3 :Na0,z=0, Vs0,C*e , A«D R3 - 

165200 K6i^5M3 ADD 35, R3 » Nci , 2 = 0, Va,j#Cs0, AnO R3 = 177777 

165202 0052*3 INC R 3 ,Na0 , Z=l , Vs.? , C a*v A 'ID Rl = ^.fl^u 

1652«4 1034*2 BLO j$ ; v BRANCH IF C=T 

1652C6 ^05331 DEC »i >Nsi, Z = 2, Vs<j,CB(i, AtfD . . 

16521« 5*024.51 3LT TST11 j * BRANCH IF (N XOR V)ai 

165212 0008^0 lSl HALT 
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A'-'D R4 s 052525 
052525 



Rl * 177777 



TEST11 TEST "COM", "BJC", A:gD "BGT", "8LE" 

f* 

j# WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 
»* » s iiZa0, Va0, AND C = 0, 

>* THE REGISTERS ARE: «0 a 125252, Rl a 177777, P2 a 052524 
>* N3 a 00000>x, R4 s 052525, R5 a 125252, SP a 125252. 
>* UPON COMPLETION OF THIS TEST THE CONDITION CODES AREj 
t* N 3 0, Z a 0, V s 1# AND C = 1. 

1* THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR 

1* R0 WHICH SHOULD NOW EQUAL 052525, AND 

»* Rl WHICH SHOULD NOW EQUAL 052524 
1* 

165214 TSTlli 

565214 0951PI0 COM R0 >Na0,Za0,V30,Cai, AND R* a 052525 

165216 10l4''l BLOS ?S • * BRANCH IF " O n "^s* 

165220 0000^0 HALT " JsTOp'hERE IF BRANcVfaILED 

165222 04k>0Cil 2SI 8IC R0,R1 f «ai , Za0, Va0,Cal , AND Rl a 125252 

llllll ® 6 y i ADD P1#R1 >Na0,Za0,Val,Cal, AND Rl a 052524 

)AHn t!?f ! BGT 1$ » V BRANCH IF Z AND ( N XOR V) ARE BOTH 

16523" t-034^1 8LE TST12 > # BRANCH IF (Z OR (N XC" V))a« 

165232 0000*0 is: HALT 

j :»**##****##»#»*###»##t**##*###»#»**#«###**#»*#»#*4 # ##*» ############### 

TEST12 TEST "S^AB", "CmP«, "BIT", AND "BNE", "B^T" 

;* 

»# WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 

»* NS0, ZaflfVsl, AND C a 1. 

I# THE REGISTERS ARE: R0 a 052525, Rl a 052524, R2 a 052524 

j# R3 a 000O00, R4 a 052525, P5 a 125252, SP a 125252. 

>* UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE: 

J* N a 0, z a 0, V a 0, AND C ■ 1, 

># THE REGISTFRS ARE NOW| 

;» R0 a 052525, Rl a 052125, R2 a 052524, R3 a 000000 

I* R4 * 05252*, R5 a 052525, SP a 125252, 

J* 

;»***************######*#*#»#*##*##**###*♦#*#*########»#*###»##♦*#*#♦#♦♦ 

165234 TST12: 

165234 00?3f4l SWAB Rl >Na0,Za0, Va0, C a0, AND Rl ■ 052125 

165236 020127 *52125 CMP Rl, #052125 ,n«0, Z=l , ym f C«a 

165242 00100., BNE 1 S » V BRANCH IF Za0 

»R4 a 052525 R5 s 125252 

165244 030405 BIT R4,R5 » Na0 ,Zal , Va0, C a0 

Willi R 3002 BGT 15 > V BRANCH IF Z OR (N XOR V) ARE 

165250 005105 COM p 5 , N=0 , Z - , Va0, C al , AND R5 a 052525 
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165252 001001 
165254 000090 

TEST 13 TEST "MOVR", " 



J * BRANCH IF Z=l 



SOB' 



BNE TST13 
IS I HALT 

"CLR", -1ST" AND "BPI,"* "BNE" *************************************** 
>* 

HHEN THIS TEST IS ENIERED THE CONDITION COSES ARE! 
N ■ 0# E » 0, V ■ B, AND C = 1. " 

N ■ 0# Z ■ 1, V ■ 0# AND C » 0. 

Rl ft 2fS?S!S"IE D ^ * S ° B "WBUCIIOrt TO 000000 
Rl IS CLPAPED AND THE" INCREMENTED AROUND TO 00000? 



>* 
>* 
I* 
»* 
J* 
»* 
J* 
?* 
t* 



165256 

165256 

165262 

165264 

165266 

165270 

165272 

165274 

165276 

165300 

1653C2 

165304 

165306 



112700 

1000M1 
000000 
077002 
005001 
005 2O1 
0770«2 
005700 
001002 
005701 

001401 

000000 



177401 



TSTnr # " #### *** # *****************************************************. 

•177401, R0 |Ns0,Z=0,V = 0,Csi, AS0 Ru , s 00t ,f, 01 
• * nanuru tp 1,-,. 



1SI 
2St 

3$: 



4$I 



M0V8 
BPL 
HALT 
SOB 

CLR 
INC 
SOB 
TST 
8NE 
TST 
BEQ 
HALT 



2$ 

R0,1$ 

Rl 

Rl 

R0,3$ 

R0 

<$ 

Rl 

TST14 



> # BRANCH IF Ns0 

ISTOP IF "BPL" FAILED 

;DO NOT LOOP SINCE CR0 -1) a 

JN=0, Zsl, v-0, c»0, AND PI b 000000 

^INCREMENT 64K TIMES (2 ** 16) 

JLOOP BACK TO "INC 64K TIMES 

;Ns0,Zsl f V=0,Cs0, AND R0 s 00000,? 

i V BRANCH IF Z=0 

?N=0,Zsl,Vs0,Cs0, AND Rl s 000000 



TEST14 TEST "JSR", "RTS" 



165310 
165310 
165314 
165320 
165322 
165326 
165330 
165332 
165336 
165340 

165342 
165344 
165350 
165352 
165354 
165360 



0127tf6 
004767 

000000 

^22716 
001401 
000000 

012716 

000207 

000000 
005046 
012746 
000002 

000000 

000137 

000000 



000776 

000002 

165320 



: 342 



165354 



165362 



» J*****##***######*#»**»*»»»» ## »- -„„_-„ „ Mi ,„ JU „ 
"RTI-, «»JMP" ********************************************** ^** #1t ^ 4# 

I* 

t* THIS TEST FIRST SETS THE STACK POINTER TO 77* 

;* 

»* ON ENTRY TO THIS TEST THE STACK POINTER «SP« ts uiTinnr, 
>* TO 00776 AMD IS LEFT THAT WAY OS EXIT. INITIALIZED 

xsfnT***************************************************** ***** 

PC' 7 fi SP * Q v ,„'!! T UP THE STACK POSTER 

PC '1» ;TRY TO J5R TO 1$ 

CM! #10$, ( S P) , W j S THE CORRECT ADDRESS PUSHED? 



11st 

10|| 



2$i 

3St 

4S: 



MOV 

JSR 

HALT 

1SI 

BEQ 

HALT 

MOV 

RTS 

HALT 

CLR 

MOV 

RTI 

HALT 

JMP 

HALT 



?$ 

»3S,CSP) 
PC 

"(SP) 
M9,-(sP) 



a»«i$ 



JBRANCH IF YES 

; WRONG THING PUSHED ON STACK 

JCHANGE THE ADDRESS ON THE STACK 
JTRY TO RETURN TO 3$ 
;DID NOT RETURN PROPERLY 
JPUSH A ZERO ON THE STACK 

JPUSH THE RETURN ADDRESS ON STACK 

JSEE IF AN "BTTn un,avc 

;THE "RTI" FAILED 
>TRY TO "JMP« 

.TUP MlunH o « . . __ 



TW 



ROM LISTING DIAGNOSTIC (K-SP-^93 1 2-0-5 ) 



Pane 42 



1653*2 
TEST15 



TEST MAIN MEMORY FROM 



5S: • ADDRESS TO "JMP" TO 



165362 
165362 
165366 
165372 
165400 
I654i,;>4 

I654t;6 

1654S6 
165414 
16542^ 
165424 
165430 
165434 
165436 

165443 
165442 
165444 
165446 
165450 
165452 
165454 
165456 

165460 
165462 
165464 
165466 

16547*) 
165472 
165474 
165476 

165500 
1655^2 



012705 
005037 
^12737 
12706 
005745 



0t2737 
005037 
0!27 ; ?3 
^12713 

0127i52 
01020W 

010010 

005720 
0200^5 
101774 
0102.10 

011001 

0200*: 1 
0014t'l 

0000i)0 

005120 
020005 
101771 
014001 

005UH 
020G01 
001401 

000000 

020002 
001371 



VIRTUAL 

>* 

j* 

I* 
J* 

;* 
i* 

!» 
»» 
t* 
)* 
i* 



160000 
000006 

165400 
00e>776 



165714 

000116 

* ! » ' I V 

t*00014 
001000 



000004 



001000 TO LAST ADDR. 

THIS TEST VTLT. TFST mAT.M uCwnov WITH *ur n 



v.ju.'ifc u i. annuel/ , fRuM 
VIRTUAL SDnRESS 001000 TO LAST ADDR, IF THETDAT4 DOES NOT 
PROPERLY THE TEST WILL HALT 



COMPAPE 
AT EITHER 165516 OP 165535, IF A 
PARITY E»POR OCCURS THE TEST WILL HALT AT ADDRESS 165750, wITH 
THE PC ♦ 2 ON THE STACK WHICH IS IN THE KERNEL D-SPACE, 

IN THIS TEST THE REGISTERS ARE INITIALIZED AS FOLLOWS? 

R0 s 001?0*, R1 3 DATA READ, R2 a 001000, P3 a 177746 (CACHE CONTROL REG.) 

P4 = COUNT VALUE, P5 a LAST MEMORY ADDRESS, SP s 00C776 



TST151 

>FIRST GET 



is: 



FlXJ 



000114 10$l 



is: 



TST 



2S: 



3$: 



4$; 



5$: 



MOV 


•160000, R5 


CLR 


9#6 


MOV 


»1$,0#4 


MOV 


#776, SP 


TST 


-(R5) 


MOV 


*C0NT,fl#114 


CLR 


a#116 


urtxr 


« a «■ «i m a * « ** 


"> V » 


*i 1 1 1 *Of*.3 


MOV 


#MTSS,(R3) 


MOV 


#1000, R2 


MOV 


R2,R0 


MOV 


P0,CR0) 


(R0) + 




CMP 


R0,R5 


BLOS 


1$ 


MOV 


P2,R0 


HOV 


CR«)#R1 


CMP 


R0,R1 


BEQ 


3$ 


HALT 




COM 


(R0) + 


CMP 


R0,R5 


BLOS 


2S 


HOV 


-(P0),P1 


COM 


Pt 


CMP 


P0,R1 


BEQ 


S$ 


HALT 




CMP 


R0,R2 


BNE 


4$ 



SIZE OF MEMORY. 



fIN EMD,R5 CONTAINS LAST MEM ADDR, 

jTHE LAST MEMORY ADDRESS 
>SET UP PARITY VECTOR 
ISET PROCESSOR STATUS *ORD TO 2ER0 
jCACHE CONTROL REGISTER ADDRESS 
jFORCE MISS BOTH GROUPS 
JFIRST ADDRESS STORAGE 

jSETUP FORST ADDRESS 

jLOAD EACH ADDRESS *ITH ITS 

J OWN ADDRESS 



ISET STARTING ADDRESS IN R0 

»GET THE DATA 

J IS IT CORRECT? 

;BRANCH IF YES 

»DATA ERROR ON READING MEMORY LOCATION 

JR0 a ADDRESS, Rl a DATA RECEIVED, R0 « 

COMPLEMENT DATA AND INCREMENT ADDRESS 



jREAD THE DATA (IT SHOULD NOW BE THE 

^COMPLEMENT OF THE ADDRESS) 

^COMPLEMENT 8EF0PE CHECKING 

jIS THE DATA CORRECT? 

fBRANCH IF YES 

>DATA ERROR ON READING MEMORY LOCATION 

JR0SADDRESS, RlaDATA RECEIVED, P0=DATA 



DATA EXPECTED 



EXPECTED 



TW 
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CACHE MEMORY DIAGNOSTIC TESTS 



ll/7k:) 



ivvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv 
ivvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv 

J * 

I* THE FOLLOWING TWO TESTS APE CACHE! MEMORY TESTS, IF EITHER OF 

)* THEM FAILS TO RUN SUCCESSFULLY THEY WILL C©l£ TO A HALT 

J* IN THE M9312 DIAGNOSTIC. IF YOU DESIRE TO TRY TO BOOT *OUP SYSTEM. 

f# DIAGNOSTIC ANYWAY, YOU CAN PRESS "CONTINUE" A:JD THE PROGRAM 



OR 



I* 

t* 

} 

t 



MTIiTi PrtB^ff UTcsCcp t til Tur m/<iin 
■ — — — • >».-■ »a i-nco&g J. >» inc. \_«v.nc 



MiKl/ 



BOOT STR4P THAT HAS BEEN SELECTED. 



TO THE 



TEST16 TEST CACHE DATA MEMORY ' % ************************************************^ 



1655*4 
1655^4 
1 65506 
165512 



165516 
165522 
165526 
165530 
165532 
165534 
165536 
16554K 
165542 



005016 

0127^4 125252 

012713 000030 



012700 
0127*2 
0051»4 
01^410 
0051 10 
0051 10 
021004 
001401 

000000 



165544 006037 
165550 1034W2 
165552 000000 



165554 
165556 



000461 
105116 



004000 
00100PS 



177752 



THIS TEST WILL CHECK THE DATA MEMORY IN THE CACHE, ON THE PDPU/60 

THERE IS ONLY ONE GROUP (1-K), ON PDP11/73 THERE ARE 

TWO GROUPS, 1/2K EACH. 

THE TEST LOADS 0552525 INTO AN ADDRESS, COMPLEMENTS 

IT TWICE A"D THEN READS THE DATA, THEN IT CHECKS TO INSURE THAT 

THE DATA WftS A HIT. THEN THE SEQUENCE IS REPEATED ON THE SAME 

ADDRESS WITH 125252 AS THE DATA. ALL CACHE MEMORY DATA LOCATIONS 

ARE TESTED IN THIS WAY. 

IF EITHER «ROUP FAILS AND THE OPERATOR PRESSES CONTINUE TF.c 

PROGRAM WILL TRY TO BOOT WITH THE CACHE DISABLED. 

THE REGISTERS ARE INITIALIZED AS FOLLOWS FOR THIS TE e *| 

R0 s 4000 (ADDRESS), Rl = 2 (COUNT), R2 r 1000 (COUNT) 

P-3 s 177746 (CONTROL REG.), P4'= 125252 (PATTER*), R5 s LAST MEMORY ADDRESS 

SP * 000776 (FLAG OF ZERO PUSHED ON STACK) "EMORY ADDRESS 



J* 

;* 
t 

1 

>* 

>* 

>* 

»* 

1* 

j* 

;* 

»* 

>* 

1* 

>* 

?* 

>* 

TST 1 6 J 

££J fSP) *SET THE CJfCLE FLAG TO ZERO, PATTERN FLAG TO 

M ° v M25252,R4 JSET UP R4 FOR TEST 

MOV «GPP0,(R3) JFORCE REPLACE FROUP AND FORCE MISS GROUP 1 (ON 

;FOR MISS UPPER 1/2K OF CACHE ON 11/60 

JSET STARTING ADDRESS INTO R0 

»SET COUNT TO 1000 OCTAL 
^COMPLEMENT DATA IN R4 
fWRITE THE TEST PATTERN 
fDOUBLE COMPLEMENT DATA AND 
JMAKE SURE DATA IS IN THE CACHE 
;COMPARE DATA .SET BIT0 IN HIT/MISS REG. 
jBRANCH IF DATA MATCHES 
jCACHE DATA DIDN'T MATCH 
>R0aADDR£SS, R4=EXPECTED DATA 

JWAS THE LAST MEMORY REFERENCE A HIT? 
jBRANCH IF YES 
j CACHE FAILED TO HIT 
>R0=ADDRESS THAT WAS REFERENCED 
JABROT REST OF TEST IF "CONTINUE" PRESSED 





MOV 


t4«00,R0 


181 


MOV 


*1c*00,r2 


3$: 


COM 


R4 




MOV 


*4,(R0) 




COM 


(R0) 




COM 


(R0) 




CMP 


(R0),R4 




BEQ 


5$ 




HALT 




5SJ 


ROR 


«#177752 




BCS 


48 




HALT 






BR 


KOOTMISS 


46! 


COMB 


(SP) 
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16556C 
155562 
165564 
16557^ 
165572 

• tCBK 
I VI j7 ( t 

165600 
1 65 60 4 
165610 



165612 
165612 
165616 
165620 
165622 
165624 
16562b 
165630 
165634 
165636 
165642 
165644 
165650 
165652 
165654 
165656 
165656 

165660 
165662 
165664 
165666 
165672 
165674 
165676 
165700 
165702 



001362 

000402 

O00167 177210 

0^5720 

077223 - 



6S» 



BNE 

BR 

JMP 

TST 

SOB 



3S 

START 
(Rfl) + 
P2,3S 
«GPPi , 



*3J 



e 1 2 7 -i 

105166 

001344 



{ENTRY POINT FROM ROM WITH DIAGNOSTIC SELECTED 
{MOVE TO NEXT ADDRESS 
{BRANCH IF NOT DONP 



006000 

300001 



0127H2 
010200 
010010 
00572« 
8 20^^5 
101774 
012701 
005016 
0P5737 
001f?2tf 
012716 
010200 
005110 

005 U0 
020010 
001401 

000000 

005720 
006037 
103402 

000000 

000410 
020005 
101763 



001000 



000003 



0007^6 



000030 



177752 



Haiti n 

;* 
>* 
;* 
>* 
{* 
>♦ 
}* 
»* 
j* 
?* 
i* 
?* 
j* 
j* 
i* 
i* 
H* 

TST 



MOV #6C"00,R3 
C0M9 J(SP) 
8NE 1$ 



{COMPLEMENT THE CYCLE FLAG 
{LOOP IF NOT DOME 



THIS TEST CHECKS VIRTUAL MEMORY FROM 001003 THRU LAST ADDRESS 
TO INSURE THAT YOU CAN GET HITS ALL THE WAY UP THROUGH MAIN 
MEMORY, ON THE PDPli/70, IT STARTS WITH GROUP 1 ENABLED, THEN TESTS 
G"R0UP 0# AND FINALLY CHECKS MEMORY WITH BOTH GROUPS ENABLED. 
ON THE POPtl/60, THE TEST IS DONE WITH THE 
WHOLE CACHF ENABLED. 

UPON ENTRY THE REGISTERS WILL BE SET UP AS FOLLOWS! 

R0 a 00100C (ADDRESS), Rl = 3 (PASS COUNT), R2 = (FIRST ADDRESS), 

R3 s 177746 (CONTROL REG.), 

R5 a (LAST MEMORY ADDRESS, SP - 776 



UPON COMPLETION 
001000 THRU LAST 

171 



l$t 



28$ 

3$: 

51$: 



5$: 



4$t 



MOV 

MOV 

MOV 

TST 

CMP 

8L0S 

MOV 

CLR 

TST 

BNE 

MOV 

MOV 

COM 

COM 

CMP 

BEQ 

HALT 

TST 

ROR 

8CS 

HALT 

BR 

CMP 

BLOS 



U000, R2 

R2,R0 

R0,(R0) 

(R0) + 

P0,R5 

1$ 

#3,R1 

(SP) 

a#706 

65 

tGRP0,(S 

R2,R0 

CR«) 

<R0 ) 

P0,(R0) 



5$ 

(R<*) + 

9*177752 

4$ 

POOTMISS 

P0,P5 

3$ 



OF THIS TEST MAIN MEMORY FROM VIRTUAL ADDRESS 
ADDRESS WILL CONTAIN ITS OWN VIRTUAL ADDRESS. 

{SETUP FIRST' ADDRESS 
{FIRST AODRESS IS 1000 OCTAL 
;FILL MEMORY WITH ADDRESSES 



{SET PASS COUNT TO THREE 

;IF 11/60 THIS LOCal, 11/70=00 
{IT IS PDP11/60 
P) {LOAD CODE TO FORCE GROUP ONTO STACK 
{FIRST ADDRESS 
{DOUBLE COMPLEMENT DATA AND 
{MAKE SURE IT IS IN THE CACHE. 

{COMPARE DATA, AND SET BIT IN HIT/MISS REG, 

{ALSO POINT TO NEXT ADDRESS 

{BRANCH IF DATA MATCHES 

{DATA DIDN'T MATCH R0 s ADDRESS + 2 

{WAS THE LAST MEMORY REFERENCE A HIT? 
{BRANCH IF YES 

{HIT FAILED TO OCCUR R0 = ADDRESS + 2 
{ABORT REST OF TEST IF "CONTINUE" PRESSED 
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165704 011613 



6$: 



TEST17 



12-12 



165706 
165710 
165712 
165714 



165716 
165720 
165 720 
165724 
165730 
165734 
165740 



O0W16 
077121 

t'004^4 
0000 tt 



0004i?2 



JUMP0J 
CONT» 



MOV 



CLR 
SOB 
BR 
HALT 



012713 00*3014 

013700 000700 

013701 000702 
013704 300704 
000164 000002 

TEST MEMORY WITH THE DATA CACHE 

165744 013704 177570 



165750 0427^4 177000 
165754 £52704 173000 



165760 
165764 
165766 
165770 
165772 
165774 

165776 



113700 
0062*90 
000241 
000114 

0000^0 

041^60 

025055 
000001 



177571 



(SP),(R3) 



CSP) 

&1,2$ 

JU«P 



BR 


JUMP 


BOOTHISSl 




MOV 


#MTSS,(R3) 


JUMP J MOV 


•#700, R3 


MOV 


M702,Rl 


MOV 


9#704,R4 


JMP 
ON 


?<P4) 


MOV 


a#i.77570,R4 


BIC 


#177000, R4 


BIS 


#173000, P4 


MOVB 


81177571, R0 


ASR 


P0 


CLC 




JMP 


(R4) 


HALT 




.ASCII 


"0B" 


.WORD 


025*55 


.END 





J FORCE MISS 
fENARLE CAC 
JON 11/60, 
jCACHE ENAB 
jGET READY 
jRUN THREE 
;GO TO BOOT 
jSTOP HERE 
jOR A MAIN 
jCHECK CCR, 
JTO FIND WH 



GRP1 ON PASS 2, FULLY 
HE ON PASS THREE. (11/70) 
RUN EACH PASS WITH ThE SHOLE 
LED. 

TO FULLY ENABLE CACHE OH PASS 3 
PASSES THRU THIS TEST 

STRAP CODE 
IF THERE IS A CACHE PARITY ERROR 
MEMORY PARITY ERROR 

MEMORY REGISTER AND CPU REGISTER 
ICH ONE 



IFORCE MISSES IN BOTH GROUPS OF CACHE 
I NOW RESTORE ALL NEEDED REGISTERS. 
fAND RETURN TO BOOTSTRAP, 



ISWITCH REGISTER TO R4 
/OFFSET ADDR.IN BITS 0-8 OF R4 

I BITS 0-8 OF SWP CONTAINS STARTING CODE, 

jOF DESIRED ROM, 
JBITS 9-11 OF SWR a OCTAL UNIT NUMBER, 

JUNIT tt RIGHT JUSTIFED IN R0 

;MAKE SURE C BIT CLEAP 

JEXIT TO BOOT ROM 

»EXTRA WORD 
; IDENTIFIES ROM AS "80" OR 8 VERSION REV 0, ECB 

/CONTAINS CRC-16 WORD FOR LAST 255 WORDS, 
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616F1.MH SYMBOL TA3LE 



BITS s 


<*304kJ0 


CPCWD s 


00H000 


.GBPl = 


000044 


JUMP0 


165712 


PCllCRa 


177446 


RK06CB3 


177440 


KSvi3CRa 


I7204pt 


P0 S! 


fctrt'0fiW0 


P4 si 


1000004 




k00000$ 


TST11 


165214 


TST15 


165362 


TST3 


165070 


TSI7 


165156 


TU56CRa 


177342 



BIT9 a 
DIAG a 
HSRCP a 
MISS s 
RESERV= 
PL01CRa 
RS?4CR= 



Rl 

P5 

START 

TST12 

TST16 

TST4 

TTCR 



= % 



801000 

165564 
177550 
000014 

00(?340 
174400 
172040 

000001 

000005 
165000 
165234 
165504 
165104 
177560 
165000 



POOTMI 


165720 


FIX 


1654^6 


I^lTSWs 


173024 


yRESERs 


1 1 %<*&&. 

* t yf " *^ w 


PFUCRs 


177460 


PPd3CRs 


176714 


RXt'lCRs 


177170 


P2 81 


£000002 


R6 si 


|?)00006 


TST1 


165046 


TST13 


165256 


TST17 


165612 


TST5 


165116 


TU10CP3 


172522 



CO%'T 

GRPtf s 

JUMP 

PC s 

RK35CR* 

RP34CR= 

«X02CR= 

rt3 a 

R7 s 

TST10 

TST14 

TST2 

TST6 

TU16CR= 



165714 

^00030 
165724 

%lcf000kJ7 

177404 
176730 
177170 

%*00003 

%fr;00007 

165174 
165310 
165052 
165146 
172440 
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SECTION 3 



ROM 73-774F1 



CIM9AA 



^r-,SJ» Y i* 30SC1052) 25-MAR-8U 16:43 
CI.--19AA.P11 2S-MAR-80 16x29 



TABLE DF CONTENTS 

1*1 ROM AREA 165000-165776 

frr GO/NOGO MINIMUM DIAGNOSTIC 

„, REGISTER DEFINITIONS - 

393 cpu TEST 



512 



MEMTST 



575 SLU1 TEST 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

29 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 
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.REM % 



IDENTIFICATION 

PRODUCT CODES AC-F554A-AC 

PRODUCT NAMEl CIM9AA0 11/24 ROM M9312 

PRODUCT HATE: JUNE, 1979 

MAINTATMERJ DIAGNOSTIC ENGINEERING 



THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT Km-rrrr 
AND SHOULD NOT BE CONSTRUED A3 A COMMITMENT BY DICmL JqiiJSIJSS 
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO mJpo«tJ???!I 
FOR A,Y ERRORS THAT MAY APPE AR IN THIS DOCUMENT. RESPONSIBILITY 

^„^ S ^°! SIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF SOFTWARE om 
EQUIPMENT THAT IS NOT SHPPLIED B* DIGITAL OR ITS AF^LIaJeD c" P "ies'. 

COPYRIGHT CO I 1979 SY DIGITAL EQUIPMENT CORPORATION 

THE FOLLOWING ARE TRAn E M A RKS OF DIGITAL EQUIPMENT CORPORATION? 



DIGITAL 
DEC 



POP 

DECUS 



UNI8DS 
DECTAPE 



MAS5BUS 
DECX/11 



HISTORY 



Tl/V 






53 

54 
55 
56 
57 

58 
59 
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TABLE OF CONTENTS 



60 1 . C* fltTNFRaT. DDnCDiM TMPi-iDL, » <n Te\M 

61 1.1 ABSTRACT 

62 1.2 SYSTEM REQUIREMENTS 

63 1.3 RELATED DOCUMENTS AND STANDARDS 

64 1.4 DIAGNOSTIC HIERARCHY PREREQUISITES 

65 1.5 ASSUMPTIONS 
66 

67 2, <* OPERATING INSTRUCTIONS 

68 2,1 LOADING AND STARTING PROCEDURE 

69 2.2 PROGRAM OPTIONS 

70 2.3 EXECUTION TIMES 
71 

72 3.0 ERROR INFORMATION 

73 3.1 ERROR REPORTING PROCEDURES 

74 3,2 ERROR HALTS 
75 

76 4.0 PERFORMANCE AMD PROGRESS REPORTS 

77 4.1 PERFORMANCE REPORTS 

78 4.2 PROGRESS REPORTS 
79 

80 5.0 DEVICE INFORMATION TABLES 
81 

82 6.(3 PROGRAM DESCRIPTION 

83 6.1 PROGRAM EXECUTION CHARACTERISTICS 

84 6.2 SUBTEST SUMMARIES 

85 6.3 SPECIAL SUBROUTINE DESCRIPTION 
86 

87 

88 

89 

90 1.0 GENERAL PROGRAM INFORMATION 
91 

92 1.1 ABSTRACT 
93 

94 THIS DIAGNOSTIC IS GO/NOGO VERIFICATION OF AN 11/24 SYSTEM i«HICH 

95 TESTS: 
96 

H U ALL SINGLE AND DOUBLE OPERAND INSTRUCTIONS, INCLUDING EIS, 

98 UTILIZING ALL SOURCE AND DESTINATION ADDRESSING MODES. 

|?J 2. ALL OF MEMORY, IN 4K PAGES, VIA MEMORY MANAGEMENT AND PRINT 

101 THE MEMORY SIZE (LAST MEMORY ADDRESS t2), 

102 

103 3. SLU1 VIA MAINTENANCE MODE (ALSO CHECKS CONSOLE PRtmTsr urn 

104 INTERFACE WHEN PRINTING MEMORY SIZE), 
105 

1 6 4 the qt s^mcist**" »s cqmDhTtbi.i? uittu lioio rsT»^t.«etn»^ „«„ -„-..._ 

107 REQUIREMENTS, 



7.W LISTING 
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108 
109 
113 

111 _ t,2 SYSTEM REQUIREMENTS 

112 

i 13 A. HARDWARE REQUIREMENTS 

114 

115 THIS DIAGNOSTIC IS DESIGNED TO RUN ON AN 11/24 WITH CONSOLE 

116 TERMINAL AMD 4* OF MEMORY (MINIMUM), FURTHER, IT ASSUMES THE 

117 PRESENCE OF THE MEMORY MANAGEMENT UNIT (MMU) CHIP. 
118 

119 

120 B. SOFTWARE REQUIREMENTS 

121 

122 NONE 

123 

124 

125 1,3 RELATED DOCUMENTS SND STANDARDS 

126 

127 THE FOLLOWING DOCUMENTS WERE USED OR REFERENCED DURING THE 

128 CREATION OF THIS DIAGNOSTIC! 
129 

130 1, DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS PROGRAMMING 

131 PRACTICES (DOC. NO, 175-03-009-02), 
132 

133 2. PDP-11 SYSMAC PACKAGE (MAlNDEC-1 1-DZQAC-C3) , 

135 3. REQUIRMENTS FOR NEW BOOT ROMS AND CPU ROMS USED IN THE M9312 

136 (K.SP-M9312-0-?). 
13"» 

138 

139 1.4 DIAGNOSTIC HIERARc PREREQUISITES 

140 

141 NONE 

142 
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143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 



1.5 ASSUMPTIONS 



THE DIAGNOSTIC ASSUMES PROPER STEPUP OF THE DIP SWITCHPAK ON THP 

'L! !""^ M0DULE {SEE M "12 USER'S MANUAL AND tJbLE BELOW 
FOR THIS INFORMATION) hH f> PRESENCE OF A BOOT ROM iJ THE SSflS 







SI <1« 


-10) 




I BOOTSTRAPl 


1 1FIRST DEVICE1 
1DIAGW05TICSI CALL ROMS) J 


VIRTUAL 
ADDRESS 


ISwITCHPACK SI 
1 SWITCHES ON 


1 ODT 


! NO 1 2004 
1 . .YES 1 2006 




165004 
165006 

173004 
173006 

173204 J 
173206 | 


J 1,9 

1 1,9,10 j 


I DEVICE ROM 
t #1 


MO 1 0004 
..YES 1 0006 


• 


! 9 i 
1 10 J 


I DEVICE ROM j 

1 #2 1 


MC I 0204 
/ES. 1 0206 




I 4,9 | 
4,9,10 i 


1 DEVICE ROM J 
1 *3 i 


MO 1 0404 
. .YES^ J 0406 




173404 
173406 J 


3,9 1 
3,9,10 j 


J DEVICE ROM I 
1 #4 J 


NO 1 0604 
YES 1 0606 

■ * - 




173604 J 
173606 | 


3,4,9 1 

3,4,9,10 1 



2.0 OPERATING INSTRUCTIONS 

2.1 LOADING AND STARTS PROCEDURE 

IF DIAGNOSTIC IS SELECTED pY M9312 SWITCHPACK, IT WILL sir bum n.j 
POWER UP, BUT CAN flL SO SELECTED FROM JicRO-ODT BY COMMAND, 

165000G 

1? ?hTa^ VI ;L;T TZ* EC1LY ' USE THE VIRTl,AI ' A ^«ESS COLUMN 
nr iS5«IK! E „IJ BL 5* r0P "AMPLE, TO BOOT DEVICE ROM #3 WITH 
DIAGNOSTICS, USE 173436* (FROM MlCRO-ODT). 

2.2 PROGRAM OPTIONS 
NONE 
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198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 



2.3 EXECUTION TIMES 

A. FIRST PASS (0V5 

A DASS OB" THTb mAPitr tuscc iBSBrt vtm * ihbi y ± S r--««.r»_ __ _« 

-. - — — «, - . ..:•._> >.v>^e, tnncw «r r rvu a * >~ « i s. u * a Ot(.uri|;j iU CUPPUE.TE 

INCLUDING THE PRINTING OF THE MEMORY SIZE. THIS TIMING IS BASED 
ON A 11/24 CPU WITH 128K WORD OF MOS MEMORY. 

B. LONGEST TEST 

THF LONGEST STJjrtT.F TffeT T« THP wrunov Tire* uutku -»&r£<» .~--~ v 

5 SECONDS PZR 128K WORDS OF MEMORY. Ai»Ai6i,x 

C. ADDITIONAL TIME FOR UNITS 

APPROXIMATELY 5 SECONDS IS ADDED TO THE TEST TIME FOR EVERY ADDITIONAL 
128K WORDS OF MFMORY. THIS TIMING IS BASED ON AN U/24 *ITH MOS MEMORY 
SAMPLE TEST TIMES BASED ON ABOVE FIGURES! 
128KWB 6 SECONDS 
256KW3 11 SECONDS 
5l2KWa 21 SECONDS 
1024KWB 41 SECONDS 
1536KW3 6l SECONDS 
t920KWa 76 SECONDS 

D. FULL PASS TIME (ITERATIONS) 

THIS PROGRAM DORS NOT DO ANY ITERATIONS ON ANY OF THE TESTS 
AND IN FACT ONLY MAKES ONE PASS THRU THE CODE FOR EACH START. 

3.0 ERROR INFORMATION 

3.1 ERROR REPORTING PROCEDURES 

SINCE THIS DIAGNOSTIC IS A GO/NOGO, LOW-LEVEL TEST, NO ERROR 

REPORTING, AS SUC", IS IMPLEMENTED* HOWEVER, IF THE MICRO-ODT 

AND CONSOLE TERMINAL ARE OPERATIONAL THE ERROR HALT ADDRESS+2 
WILL BE TYPED FOR THE OPERATOR. 



3,2 ERROR HALTS 

BADADD a 165142 



CPUERR 



165144 



MEMERR s 165542 



SLUERR 



165702 



THIS ERROR IS CAUSED BY TRAPPING TO LOCATION 4 AT 
ANY TIME PRIOR TO EXECUTING THE MEMORY TEST QN 
THE FIRST 4K OF MEMORY. THE PROGRAM DOES ACCESSES 
TO SOME OF THE MEMORY MANAGEMENT REGISTERS DURING 
THIS TIME, IT MAY BE HELPFUL TO EXAMINE THE STACK 
BUT S INCE THE PROGRAM HAS NOT SET IT UP THE 
INFORMATION RECIEVED MAY NOT BE VALID. 
THIS ERROR INDICATES A FAILURE WITH EITHER THE 
BASE INSTRUCTION SET OR THE EIS INSTRUCTION SET, 
FIRST SUSPECT THE DCFil-A HYBRID OR THE CPU BOARD, 
THIS ERROR INDICATES A MEMORY SYSTEM FAILURE, FIRST 
SUSPECT THE MEMORY THEN THE KTF11-A, TO LOCATE THE 
FAILING BANK DIVIDE THE CONTENTS OF PAR0 (1772342) 
BY 200(8) THEN MULTIPLY BY 4, 

THIS HALT INDICATES A DATA ERROR IN THE CONSOLE 
SLU, THE GOOD DATA IS IN R2, 
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254 
255 

256 4,0 PERFORMANCE AND PROGRESS REPORTS 

258 4 1 PERFORMANCE REPORTS 

259 

260 N0 ME 

261 

262 

263 4,2 PROGRESS REPORTS 

264 

HI THE PROGRAM REPORTS ITS PROGRESS USING TWO LEDS LOCATED ON THE 

•f$ 11/24 CPU BOARD. THEY ARE LOCATED ON THE HANDLE EDGE OF THE 

HI BOARD ALONG WITH T"E RUN LIGHT, THEY ARE DRIVEN THROUGH BITS 

III AND 1 OF THE DISPLAY REGISTER WITH BIT fc> DRIVING THE LED 

J?' FURTHEST FROM THE FRONT OF THE BOX AND BIT 1 DRIVING THE LED 

tlr. IN THE CENTER OF THE THREE LIGHTS. THE LIGHT CLOSEST TO THE 

■J* FROfJT OF THE BOX IS THE RUN LIGHT, THE PROGRAM FIRST WRITES 

11* AN OCTAL 3 TO THE REGISTER(TURNING BOTH LEDS ON) TO SICNAL 

ill THE START OF THE CPU TEST, THE COUNT IS DECREMENTED BY ONE 

«™ AT THE START OF EACH OF THE NEXT THREE TEST SECTIONS. 

H^ LIGHT COUNT LAST TEST COMPLETED 

*;! 3 NONE-SUCCESSFUL ENTRY TO PROGRAM 

III 2 CPU TEST 

HI 1 MEMORY TEST 

"J SLU TEST 

282 

283 5.0 DEVICE INFORMATION TABLES 

284 

HI POOL (LOC 165102) CONTAINS DATA USED BY DOUBLE OPERAND SECTION, 

287 

288 6,0 PROGRAM DESCRIPTION 

289 

J?* 6,1 PROGRAM EXECUTION CHARACTERISTICS 

291 

HI PROPER EXECUTION OF THE DIAGNOSTIC RESULTS IN PRINTOUT OF THE 

J'- MEMORY SIZE AND BOOTING A PERIPHERAL OR ENTERRING MICRO-ODT 

2 l2 (DEPENDING ON M93j 2 SWITCH SETTINGS), 
295 
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296 
297 

298 6.2 SUBTEST SUMMARIES 

299 

300 A. CPUTST - THIS SUBTEST VERIFIES THE PDP-11 INSTRUCTION SET. 

301 INCLUDING EIS, FOR BOTH WORD AND BYTE FORMATS. IT CONSISTS OF 

3 2 FIVE SECTIONS - SINGLE OPERAND (DESTINATION MODE 0), DOUBLE 

303 OPERAND (ALL SOURCE MOOES* DESTINATION MODE 0), CONDITIONAL 

304 BRANCHES, BYTE INSTRUCTIONS (ALL DESTINATION MODES), AND JSR/RTS 

305 WITH EIS. 
306 

30 7 8. MEMTST - THIS SUBTEST CHECKS ALL OF MEMORY IN 4K PAGES USING 

308 THE MMU, DETERMINES MEMORY SIZE, AND CONSTRUCTS A PHYSICAL 

3 9 ADDRESS FROM THE VIRTUAL ADDRESS WHICH CAUSED A TIMEOUT TRAP, 

31 LOOPING THROUGH FACH 4K PAGE Is CONTROLLED BY THE 18 LOO?, AND) 

311 WITHIN THIS LOOP, THE 2S LOOp LOADS EACH LOCATION WITH ITS 

312 ADDRESS, THE 38 LOOP CHECKS THE DATA AND COMPLEMENTS IT, THE 4$ 

313 LOOP ADDS THE CO^T^NTS OF EACH LOCATION TO ITS COMPLEMENT AND 

314 INCREMENTS THE RESULT TO PRODUCE ZERO, SECTION TIMOUT TURNS OFF 

315 MEMORY MANAGEMENT »ND BUILDS A PHYSICAL ADDRESS IN R0 AND Rl. 
316 

317 

318 NOTE! BECAUSE OF SPACE LIMITATIONS THERE 

319 IS d KNOWN FLA< IN THE MEMORY 

320 SIZING ROUTINE, IF MAXIMUM MEMORY 

321 IS CONFIGURED ON THE SYSTEM( 1920KvO 

322 TUP ST7TMr DOtlTTMC UITT.T. RFDHDT K 

323 MEMORY SYSTEM SIZE OF 2044KW. THIS 

324 l9 BECAUSE OF THE UNIBUS MAP WILL 

325 Ma p THE LAST 124K OF VIRTUAL 

326 ADDRESS SPACE TO THE LOWER 124K 

327 OF MAIN MEMORY, 

328 
329 

330 C. SLUTST - THIS SUBTEST PLACES SLU1 IN MAINTENANCE MODE (SERIAL 

331 OUT OF UART TIFD TO SERIAL IN OF UART) AND TESTS THAT ALL 8-BIT 

332 PATTERNS CAN BE TRANSMITTED AND RECEIVED, SECTION PRINT PRINTS 

333 THE MEMORY SIZE CALCULATED BY MEMTST, AND TRANSFERS CONTROL BACK 

334 T ODT OR THE APPLTCABLE BOOT ROM. 
335 

336 
337 

338 6 t 3 SPECIAL SUBROUTINE DESCRIPTION 

339 

340 THE PRINT ROUTINE TYPES THE LAST 22-BIT MEMORY ADDRESS+2 

341 FOUND BY THE MEMORY SIZE ROUTINE. THE 16 HIGH ORDER BITS 

342 ARE SAVED IN P0 AND THE 6 LOW ORDER BITS ARE SAVED IN Rl, 
343 
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344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

360 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 



165900 
165004 



000001 
160000 



177570 
177776 

177560 
177562 
177564 
177566 



172340 
172342 
172356 
172300 
172302 
172316 
177640 
177642 
177572 
172516 
165000 
000177 

000000 



0O6020 



165006 012704 165002 



165012 012737 V-3QM3 177570 
165020 012737 165144 000004 



7.0 LISTING 

% 

.TITLE CIM9AA 

.SBTTL POM AREA 165000-165776 
.SBTTL GO/NOGO MINIMUM OIAGNOSTIC 
.TITLE Fll DIAGNOSTIC ROM FOR M9312 
|*COPi'RIGHT CO JUNE, 1979 
:#DIGITAL EQUIPMENT CORP. 
»*MAYNARD, MASS. 01754 

:* 

j#PROGRAM BY 0, SOBIK 

1* 

;#THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SXSMAC 

*#PACKAGE (MAINDEC-11-D7QAC-C3), JAN 19, 1977, 

J* 

$TN = 1 

SSWRS160800 IJHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 

.SBTTL REGISTER DEFINITIONS 

SWRa 177573 

PS* 177776 
JSLU1 REGISTERS 

RCSRs 177560 

RBUFa 177562 

XCSRs 177564 

XBUF» 177566 



.'SWITCH REGISTER (DIAGNOSTIC LIGHTS} 
^PROCESSOR STATUS WORD 

JRECEIVER CSR 
JRECEIVER BUFFER 
^TRANSMITTER CSR 
^TRANSMITTER BUFFER 



?MMU REGISTERS 
PAR0a 



STARTj 



17234* 

PARIS 17234? 

PAR7s 172356 

PDR0a 172300 

PDR1= 172302 

PDR7s 172316 

UPAR03 177640 

UPARls 17764? 

SRBs 177572 

SR3s 172516 
.S165000 

JMP 9173024 
HALT 



MOV 



#165002, R4 



;kernal PAGE ADDRESS REGISTERS 
;kernal page descriptor REGISTERS 

JUSER PAGE ADDRESS REGISTERS 

;STATUS REGISTER 

ISTATUS REGISTER 3 C22-BIT) 

{TRANSFER TO SELECTED BOOT ROM OR 0DT 
JENTRY POINT FOR ODT, *0 DIAGNOSTICS 
JENTRY POINT FOR ODT WITH DIAGNOSTICS 
jSET UP RETURN ADDRESS-2 IN R4 



.SBTTL CPU TEST 

; BASIC CPU TEST 

Mtt*«l«t««**»*»ta>jiaMji>jiKM}Mjiii.ii>».... „....„.. 



CPUTSTI MOV 



«3, 94SWR 
#BADADD,?*4 



JLIGHTS s 3, INDICATING CPUTST 

J5&T UP TIME OUT VECTOR ItfCASE OF TRAP 



TW 



ROM 


LISTING DIAGNOSTIC CK-SP-M 


399 


165026 


005037 000^06 


400 


165t?32 


010037 I77e>40 


401 


165036 


010137 177o42 


402 






403 






404 






405 


165042 


005001 


406 


165044 


005201 


407 


165046 


005101 


406 


165050 


006201 


409 


165052 


006301 


410 


165^54 


006001 


411 


165056 


0f)5701 


412 


165060 


005401 


413 


1&5062 


005301 


414 


165064 


005601 


415 


165066 


005501 


416 


165070 


001026 


417 






418 






419 






420 


165072 


012702 165126 


421 


165076 


(011201 


422 


165100 


022201 


423 


165102 


001021 


424 


165104 


063201 


425 


165106 


165201 


426 


io5ii0 


044201 


427 


165112 


056201 000004 


428 


165116 


037201 0f'0f)06 


429 


U5122 


0014U 


430 


165124 


0004U 


431 






432 


165126 


165126 


433 


165130 


165136 


434 


165132 


177777 


435 


165134 


165132 


436 


165136 


000001 


437 


165140 


000500 


438 


165142 


000500 


439 


165144 


000000 


440 


165146 


000000 


441 






442 






443 






444 


165150 


000277 


445 


165152 


001375 


446 


165154 


100374 


447 


165156 


102373 


448 


165160 


103372 


449 


165162 


002771 


450 


165164 


003370 


451 


165166 


101367 


452 


165170 


000257 


453 


165172 


001765 



-K9312-v}.5) 
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CLR 


»#6 


MOV 


R0» 


MOV 


Rl, 



jCtEAR PRIORITY OF TRAP ROUTINE 
9#UPAR0 jWE ARE USING THE UPAR'S HERE SIMPLY BECAUSE 
(MUPAR1 jTHEY ARE AVAILABLE UNUSED INTERNAL REGS, 
I HE ARE STORING PARAMETERS FROM THE BOOT ROM 



CLR 


Ri 


IMC 


Rl 


COM 


Rl 


ASR 


Rl 


A5L 


o « 


ROR 


Rl 


TST 


Rl 


MEG 


Rl 


DEC 


Rl 


SBC 


Rl 


ADC 


Rl 


BNE 


CPUERR 



;ri CONTENTS 

:00000a 

t 1 

J177776 

J177777 

i 177776 

U77777 

H77777 

J 1 

I 

J177777 

1 



N 2 V C 

10 


10 1 

10 10 

10 1 

10 10 

10 

1 

10 1 

10 1 

10 1 



JERROR IF NOT ZERO 
SECTION FOR DOUBLE OPERAND, ALL SOURCE MODES, DEST MODE 3 



;s£t up address of oata table 
;ri/pool, smode i 
jdata correct? smode 2 

fRl/POOL + I, SMODE 3 
JRl/POOL t SMODE 5 
JR1/0 , SMODE 4 
JR1/177777, SMODE 6 
;R£SULT IS 177777, SMODE 7 

JBRANCH AROUND DATA TABLE 





MOV 


*POOL, 


R2 




MOV 


CR2), 


Rl 




CMP 


CR2H, 


Rl 




BNE 


CPUERR 






ADD 


9<R2)+, 


Rl 




SUB 


f-(R2), 


PI 




BIC 


-CF2), 


Rl 




BIS 


4(R2), 


Rl 




BIT 


?6(R2), 


Rl 




BEQ 


CPUERR 






BR 


CONT 




POOLI 


.WORD 


POOL 






.WORD 


DATA1 




DATA2S 


.WORD 


177777 






.WORD 


DATA2 




DATAli 


.WORD 


1 




DOUBLEI 


.WORD 


500 






.WORD 


500 




BADADDt 


HALT 






CPUERRl 


HALT 







CHECK CONDITIONAL BRANCHES 



CONTI 



sec 




;SET ALL CONDITION 


BNE 


CPUERB 


;BR 


IF 


Z=0 


BPL 


CPUERR 


?" 


n 


N=0 


BVC 


CPUERR 


>" 


n 


V=0 


BCC 


CPUERR 


• H 


n 


C=0 


BLT 


CPUERR 


1" 


n 


N XOR V*l 


BGT 


CPUERR 


>" 


n 


Z OR CN XOR 


BHI 


CPUERR 


• H 
f 


H 


C OR Z*0 


CCC 




>CLF 


i ALL CONDITION 


BEQ 


CPUERR 


»BR 


Za 


1 



CODES 



V)*0 



CODES 



TW 



ROM 


LISTING DIAGNOSTIC 


(K-SP-- 


454 


165174 


1M-P764 




455 


165176 


1*2763 




456 


165200 


103762 




457 


165202 


003761 




458 


165204 


101760 


- 


459 


165206 


000270 




460 


165210 


002356 




461 








A £. ~» 








to< 








463 








464 








465 








466 


165212 


105001 




467 


165214 


105201 




468 


165216 


105101 




469 


165220 


1*>6201 




470 


165222 


106301 




471 


165224 


106001 




472 


165226 


105401 




473 


165230 


105301 




474 


165232 


105601 




475 


165234 


106101 




476 


165236 


105501 




477 


165240 


001*301 




478 


165242 


012703 


000500 


479 


165246 


1<!>5063 


0M000 1 


480 


165252 


110113 




481 


165254 


12M123 




462 


165256 


001333 




483 


165260 


105143 




484 


165262 


012703 


165140 


485 


165266 


153733 


165136 


486 


165272 


143753 


165132 


487 


165276 


130173 


000002 


488 


165302 


001321 




489 








490 








491 








492 


165304 


012706 


0ft&5t*0 


493 


165310 


PQ4767 


£00006 


494 


165314 


000714 




495 


165316 


000167 


000042 


496 


165322 


0127^1 


0tf0t?4y 


497 


165326 


070127 


000010 


498 


165332 


006700 




499 


165334 


072127 


000006 


500 


165340 


073127 


0000 71 


501 


165344 


071027 


0902k''} 


502 


165350 


005201 




503 


165352 


074001 




504 


165354 


001274 




b05 


165356 


t'62716 


00800 9 


506 


lo5362 


00020 7 




507 









-9312-^-5) 



rage 5/ 



EISTSTI 



8MI 


CPUERR 


BVS 


CPUEPR 


BCS 


CPUERR 


BLE 


CPUERR 


BLOS 


CPUEftR 


SEN 




BGE 


CPUERR 



;br 
J3R 
IBS 
»8R 
JBR 

;tf*i 

JBR N 



V=l 
Csl 
Z OR 
C OR 



(N XOR 
2=1 



V)«l 



XOR Va0 



CHECK B*TE INSTRUCTIONS, ALL DEST MODES 



JR1 CONTENTS 



N Z V C 



CLRB 


Rl 




1177400 




10 


INCB 


Rl 




U77401 







COMB 


Rl 




1177776 




10 1 


ASRB 


Rl 




J177777 




10 10 


A5LB 


Rl 




M77776 




10 1 


RORB 


Rl 




M77777 




10 10 


negp 


Rl 




J177401 




1 


DECB 


Rl 




1177400 




10 1 


SBCB 


Rl 




T177777 




10 1 


ROLB 


PI 




T177777 




10 1 


ADCB 


Rl 




7177400 




10 1 


SWAB 


Rl 




J000377 




10 


MOV 


#500, 


R3 


I SETUP FOR DMODE 


TESTING 


CLRB 


KB3) 




;CLR LOC 


501, DMODE 6 


MOVB 


Pit 


£R3) 


J500/000 


377,OMOOE 1 


cmpb 


Rl, 


£R3) + 


1SH0ULD COMPARE 


, DMODE ; 


BNE 


CPUERR 










COMB 


-(R3) 




1500/000 


000, DMODE 4 


MOV 


•DOUBLE 


,R3 


1SETUP DErEPRED 1 


3M0DES 


BIS5 


3IDATA1 


,3£R3)+ 


|500/1, DMODE 3 




BICB 


PIDATA2 


,a-(R3) 


»500/0, DMODE 5 




BITB 


Rl» 


82CR3) 


;Z=1, DMODE 7 




BNE 


CPUERR 











CHECK JSR/RTS AMD EIS 



MOV 

JSR 

BR 

JMP 

MOV 

MUL 

SXT 

ASH 

ASHC 

DIY 

INC 

XOR 

BNE 

&DD 

RTS 



1500, 
PC, 

CPUERR 
MEMTST 

• 40, 
U0# 
R0 
*6, 

• 71, 

• 200, 
Rl 
R0, 
CPUERP 

PC 



SP 
EISTST 



Rl 
"1 



"1 
Rl 

R0 

Rl 
tor j 



jSET UP STACK 



;EXIT CPU TEST 
|Rl/ 40 
;Rl/ 400 

;R0/ 

I Rl/ 40000 
|R1/ 200 
>R0/1 Ri/0 

TR1/1 

JR1/0 






IEXIT TO MEMORY TEST 



ERROR BR 



508 



♦ )***«»**«*#*«**«****»»«*»«#»«»#»»**««««««»« #»««««ft» ####### ** tt# * # 



TW 
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509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

«; i £. 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

559 

559 

560 

561 

562 

563 



165364 

165372 

165376 

165404 

165410 

165416 

165424 

165432 

165436 

165442 

1 65450 

165454 

165462 

165466 

165472 

165474 

165476 

165500 

165502 

165504 

165506 

165510 

165512 

165514 

165516 

165520 

165522 

165524 

165526 

165530 

165532 

165534 

165542 

165544 

165550 

165552 

165556 

165562 



012737 

005037 

012737 

0*5037 

012737 

C12737 

012737 

005037 

005237 

012737 

tf 12702 

012737 

012703 

012705 

01R301 

010500 

010111 

060201 

077003 

010301 

010500 

020111 

001014 

005121 

077004 

010301 

010500 

0601H 

005221 

001005 

077004 

062737 

000744 

005037 

000000 

005037 
005037 
000240 



0Wfti?02 
172340 
077406 
172342 
077406 
1776«0 
077406 
177776 
177572 

000020 

0H0H02 
165552 
02U000 

0100P0 



000200 

177572 

177572 
172516 



.sbttl memtst 

; ;**»***********#**#*########*#»#####« # »*# ####### * ########## 



; + 



***** 



THIS TEST SIZES MEMORY AND CHECKS MEMORY FROM LOC 1000 TO END r>F 
MEMORY BY WRITING IN EACH LOCATION THE ADDRESS OF THE LOCATION 
AND COMPARING THE LOCATION AND ITS CONTENTS. THE PROCEDURE IS 
REPEATED USING THE COMPLEMENTS OF THE ADDRESS IN EACH LOCATION 
MEMORY IS CLEARED ON EXIT FROM THIS TEST IN 4K BLCCKSfTHAT IS " 
IF 122K IS PRESENT, 120K GETS CLEARED, THE REST HAS THE ADDRESS 
WRITTEN IN IT. *uvri*b 



;;***#****#***####*##*#*»#### # # # #*# ######## # ################## 



177570 MEMTST* 
172300 

172302 
172356 
172316 

172516 
000004 l$l 

2SJ 
3S« 



4$l 



172342 



MEMERRI 
TIMOUTJ 



MOV 

CLR 

MOV 

CLR 

MOV 

MOV 

MOV 

CLR 

INC 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

ADD 

SOB 

MOV 

MOV 

CMP 

BNE 

COM 

SOB 

MOV 

MOV 

ADD 

INC 

BNE 

SOB 

ADD 

BR 

CLR 

HALT 

CLR 

CLR 

NOP 



#2, 9#SWR 

##PAR0 

#77406, 

9»PARi 

#77406, 

#177600, $#PAR7 

#77406, 

IMPS 

P#SR0 

#20, *#SR3 

#2, R2 

#TIMOUT,9#4 

#20000, 

#10000, 

R3, 



R5, 
Rl* 
R2, 

R0, 
R3, 
R5# 
Rlf 

MEMER9 

(Rl) + 

R0, 

R3, 

R5, 

Rl, 

(Rl) + 

MEMERR 

R0, 

#200, 

16 

9#SR0 

«#SR0 
9#SR3 



PI 

R0 

(Rl) 

Rl 

29 

Rl 

R0 

(Rl) 



3S 
Rl 
R0 
(Rl) 



4$ 
atPARl 



*** 

FLIGHTS a 2, INDICATING MEMTST 
jMAP VECTOR SPACE TO PAR0 
3#PDR0 |4K PAGE R/W 

iPARl IS MOVABLE WINDOW INTO MEMORY 
9#PDR1 

|MAP PAR7 TO I/O PAGE 

?#PDR7 

j ENSURE KERNEL MODE 

J TURN ON KT 
»SET UP FOR 22-BIT RELOCATION 

»«ORD INCREMENT 
»SETUP TIMEOUT. VECTOR FOR MEMORY SIZE 

R3 jSTART AT VIRTUAL ZERO 

R5 >PAGE LENGTH s 4K 
IWORKING COPY OF FIRST ADDRRESS 

jcopy page length 

twrite address into location 

; increment address 

jloop till page done 

jrestore initial conditions for 

; data check and complementing 

;good data? 

>N0, HALT 

JCOM DATA AND INC ADDRESS 

;LOOP TILL PAGE DONE 

?START AGAIN TO TEST COM DATA 

JRESULT SHOULD BE -1 

»RESULTs0 AND SETUP NEXT ADDRESS 

.'FINISH THE PAGE 
RELOC TO A NEW PAGE 

JCHECK OUT A NEW PAGE 
I TURN OFF KT 

SBAD MEMORY 
iTURN OFF KT 
;RESTORE 18-BIT RELOCATION 

JSPACE FILLER FOR ROM ENTRY POINT 



TlAJ 
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564 

565 

566 

567 

568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

6<d4 

605 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 



165564 
165566 
165572 
165000 
165602 
165604 
165610 
165614 



165620 
165626 
165630 
165636 
165642 
165644 
16565P 
165654 
165656 
165662 
165664 
165666 
165674 
165672 
165676 
165700 
165704 



165706 
165712 
165716 
165722 
165724 
165730 
165732 
165734 
165740 
165744 
165746 

165752 



04*0402 
000167 
012737 
160301 

005000_ 

073027 
063700 
"73027 



012737 

005002 
012737 
105737 
100375 
110237 
105737 
1^0375 
120237 
001006 
0U5202 
105702 
001362 
905w37 
0M0403 
0050 37 

040000 



005037 
012705 
012703 
005002 
073027 
006102 
077304 
^62702 
105737 
100375 
110237 
077517 



177220 

000H06 



0000 12 
172342 
177776 



0000P4 161 



000tfni 

000004 

177564 

177566 
17756*} 

177562 



177564 
177564 



177570 

00001k) 

000003 

000001 



0i;0fl60 
177564 

177566 



BR 


IS 


JMP 


CPUTST 


MOV 


*6» a*4 


SUB 


R3, Rl 


CLR 


R0 


ASHC 


#12, p0 


ADD 


etPARi, 


ASHC 


»-2, P0 



SftTTr. ST. 111 TPST 



JBRANCH AROUND ENTRY POIf.T 

JBOOT ROM ENTRY POINT 
JTIMEOUT TRAPCATCHER 

>GET RID OF VIRTUAL OFFSET 

JCLR HIGH HALF OF DOUBLEWORD 
fLSH 10. TO BUILD PHYSICAL ADDRESS 
P0 jADD PAGE BASE ADDRESS 
lACCOUNT FOR 1-BIT MSO 



J CHECK SLU1 VIA MAINTENANCE MODE 



177570 SLUTSTt MOV 
CLR 

177564 MOV 

2$} TSTB 
BPL 
MOVB 
38J TSTB 
BPL 
CMPB 
6NE 
INC 
TSTB 
BNE 
CLR 
BR 
SLUERR: CLR 
HALT 



#1# «ISWR fLlGHTS s I, INDICATING SLUTST 

R2 JFIRST ASCII CODE TO BE CHECKED 

#4, (8IXCSR fENABLE MAINTENANCE MODE 

MXCSR fTRANSMITTER READY? 

2S JNO, WAIT FOR READY 

R2» 9#XBUF jTRANSMIT CHAR 

fl«RCSR jDATA RECEIVED? 

3$ JNO 

R2r »#RBUF jDlD DATA LOOP AROUND CORRECTLY? 

SLUERR JNO 

R2 JSET UP NEXT PATTERN 

R2 {DONE ALL PATTERNS? 

2S JNO, CONTINUE 

0IXCSR j EXIT MAINTENANCE MODE 

PRINT JPRINT LAST ADDRESS 

f»#XCSP jEXH MAINT MODE 



; PRINT MEMORY SIjE (LAST ADDRESS + 2) AND EXIT 

; j»####################*#«###################»##### ## #*»» #1HMHMHMt 



PRINT: CLR 
MOV 



ISi 
2$l 

3S! 



MOV 

CLR 

ASHC 

ROL 

SOB 

ADD 

TSTB 

8PL 

MOVB 

SOB 



M5WR 

#10, 

#3, 

R2 

#1# 

R2 

R3, 

#*0, 

MXC&P 

33 

R2r 

R5, 



jLIGHTS * 0, ALL TESTS PASSED 
P5 JPRINT 8. DIGITS 
P3 jSHIFT COUNT FOR DIGIT ASSEMBLY 

ICLR DIGIT ASSEMBLY AREA 
R0 jPUT BIT IN C-BIT 
JMOVE C-BIT TO R2 
23 JBUILD A DIGIT IN R2 
P2 jCnVRT TO ASCII 
jPRINTER READY? 

8#XBUF JPRINT IT 

IS JPRINT 8, DIGITS 



TVV 
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616 
617 
618 
619 
620 
621 
622 
629 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 



165754 
165760 
165764 
165770 
165771 



165774 



013700 
013701 
00mi 54 

*M5 
*>12 



165774 
H42060 

165F00 



177640 
177b42 

*j r J % v > *j m 



', EXIT TO OOT OP TO BOOT HOM 

J////////////////////////////////////////////////////////////////////// 

MOV ?»UPAR0, R0 jRESTORE BOOT ROM PARAMETERS 
MOV 3#UPAR1, Rl 

CRLFl .BYTE 15 
.BYTE 12 



.8165774 
.ASCII "00" 

.END START 



I #4 CPU ROM FOR M9312 



TW 



ROM LISTING DIAGNOSTIC V 


K-SP-M9312- 1-5) 
















8ADADD 


165144 




398 


439> 






" 










CONT 


165150 




4 30 


444 
















CPUEBR 


165146 




416 


423 


429 


440 


445 


446 


447 


448 


449 


CPUTST 


165312 




455 
397 


456 
5t>5 


457 


458 


460 


482 


438 


494 


50 4 


CRLF 


165770 




626 


















DATA1 


165136 




433 


436 


485 














DATA2 


165132 




434 


435 


486 














DOUBLE 


16514,3 




437 


484 
















EISTST 


165222 




493 


a a £. 
















MEMERR 


165544 




54>J 


555 


559 














MEMTST 


165364 




495 


526 
















PAR0 s 


172340 




374 


527* 
















PARI a 


172342 




375 


529* 


557* 


570 












PAR7 a 


172356 




376 


531* 
















PDR0 = 


t 723tfi3 




377 


528* 
















PDRi = 


172302 




37S 


5 33* 
















PDR7 s 


172316 




379 


532* 
















POOL 


165126 




429 


432 
















PRINT 


1657i?6 




594 


604 
















PS = 


177776 




366 


533* 
















RBUF s 


177562 




369 


588 
















RCSR = 


177560 




368 


566 
















SLUERR 


165700 




599 


595 
















SLUTST 


16562J 




5H« 


















SR0 s 


177572 




332 


534* 


559# 


561* 












SR3 s 


172516 




3*3 


535* 


562* 














START 


165000 




395 


633 
















SWR s 


t7757tf 




365 


397* 


526* 


580* 


604* 










TIMOUT 


165552 




537 


561 
















UPAR0 s 


177640 




330 


400* 


623 














UPARl a 


177642 




331 


401* 


624 














XBUF = 


177566 




371 


585* 


614* 














XCSR s 


177564 




m-- 


53?* 


533 


593* 


595* 


612 








SKO s 


000003 




3M 


362 








** J. ■■ 








$SmR b 


160000 




361 


362 
















STN a 


00^04)1 




361 


















t a 


165776 




384 


630 
















SLASH 


351 


617 


621 


















STARS 
.HEADE 


351 
351 


391 


395 


507 


511 


524 


574 


578 


598 


602 




. ABS, 


165776 


000 




















ERRORS 


DETECTED 


I 




















CIM9AA, 


ClM9AA/S0L/CPFsCIM9AA.Pl 


.1 
















RUN-TIME: 4 3. 


7. SECONDS 




















RUN-TIME FATIOJ 


23/8=3,2 




















CORE USFDi 5K 


C9 PAGES] 


I 
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